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SUMMARY OF TEST RESULTS FOR PORTLAND CEMENT ASSOCIATION 
STUDY ON LONG-TERM 

PROPERTIES OF CONCRETE 

M. G. Van Geem 
D. J. Naus* 

ABSTRACT 

The long-term data presented in this report were compiled from the results of three 
studies conducted by the Portland Cement Association using specimens cast between 1948 
and 1957. The study was part of a comprehensive investigation of portland cement in 
concrete in which the behavior of concrete was studied, primarily compressive strength and 
other physical properties, at ages ranging from 1 day to 34 years. Results are summarized 
for Portland Cement Association Series 356, Portland Cement Association Series 37 4, and 
Portland Cement Association Series 436. Detailed results for each of these series are 
provided as appendices to the main report in the form of handbook pages for entry into the 
Structural Materials Information Center, being developed at Oak Ridge National 
Laboratory. 

1. INTRODUCTION 

Under the materials property data base task of the Structural Aging Program,1 a 
Structural Materials Information Center, (SMIC)2 is being developed at the Oak Ridge 
National Laboratory. The SMIC will contain information on the time variation of structural 
materials' properties under the influence of pertinent environmental stressors and aging 
factors. The center, which is being developed in both hard copy (handbook) and electronic 
data base formats, will aid in the prediction of potential long-term deterioration of critical 
structural components in nuclear power plants and in establishing limits on hostile 
environmental exposure for these structures. The results also will have application in 
helping to establish maintenance or remedial measures programs that will assist in either 
prolonging component service life or improving the probability of the component 
surviving an extreme event such as a loss-of-coolant accident. Successful utilization of 
SMIC, however, requires that it contain good quality, representative data 

* Text was prepared by D. J. Naus, ORNL Program Manager. Data analysis and entry onto 
ORNL handbook pages was prepared by Martha G. Van Geem, Senior Engineer, Construction 
Technology Laboratories, Inc., 5420 Old Orchard Road, Skokie, Ill. 60077. 
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2. BACKGROUND 

One of the findings in Ref. 3 was that materials property data for concrete over an 
extended period of time are limited. This is especially true for concretes which have been 
subjected to aging factors or environmental stressors characteristic of those that could occur 
in a nuclear power plant Another limitation on availability of materials property data is that 
in order for the data to be considered as being of "high quality," detailed information such 
as constituent composition, mixture proportions, curing conditions, environmental 
exposure, etc., are required. For most structures that have been in service for the period of 
interest, 20 to 100 years, this information and the time variation of the properties of the 
constituent materials are not available. Fortunately, the Portland Cement Association study 
on long-term properties of concrete is an exception to the above limitations. 
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3. PORTLAND CEMENT ASSOCIATION STUDY 

3.1 PROGRAM DESCRIPTION 

A comprehensive field and laboratory investigation of the long-term performance of 
cement in concrete was developed conceptually in 1938. 4 However, it was not until 1940 
that the program plan was finalized. The overall objective of the study was to investigate 
the behavior of cements with respect to durability through laboratory and field studies 
designed to provide first, a comparison of the performance of cement in structures, and 
second, the relation between differences in performance and differences in the definable 
properties of the cements or concretes. 5 

The investigation was primarily designed to be a study of cement. A total of 
27 cements, representing the full range of physical and chemical properties of commercial 
cements produced in widely separated sections of the United States, were utilized. The 
cements were used in the fabrication of several types of concrete structures at different 
locations throughout the U.S. selected to provide the widest ranges in conditions of 
exposure. The study described in this report is a laboratory portion of the investigation 
which included field studies of full-size concrete structures. This laboratory portion was 
undertaken to provide data on the strength-producing properties of the various cements that 
were used to produce the concretes. More details on the field and other laboratory studies 
are provided in Ref. 6--12. 

Four studies were initiated at the Portland Cement Association between 1940 and 
1957 to investigate the strength-producing properties of the various cements. Series 308 
was conducted to define the strength characteristics of concretes made from the five types 
of portland cement and tested specimens ranging in age from 1 day to 5 years.13 
Series 356 was conducted to evaluate the influence of curing conditions on the performance 
of concrete pavements cast using Types I and III portland cement with specimens tested at 
ages up to either 5 or 20 years, depending on curing conditions. Series 37 4 was conducted 
to investigate the long-term properties of continuously moist cured concretes made from 
the five types of portland cement. Concrete strength results were obtained at ages up to 
34 years. Series 436 was conducted to compare concretes made using portland blast
furnace slag cement (Type IS) with those obtained from concretes fabricated using 
conventional Type I portland cements. Results were compared at ages from 1 day to 
27 years. Since Series 308 only tested specimens to an age of 5 years, results for these tests 
are not presented as a part of this report. However, Ref. 14 provides information on 
Series 308 as well as a compilation of results for all four test series. 

3.2 MATERIAL CHARACTERISTICS AND MIXTURE PROPORTIONS 

A summary of the properties of the cementitious materials used in the three test series 
is presented in Table 1. Actual cement composition results for each mix of each test series 
are presented in the appendices. Each appendix is for a Portland Cement Association test 
series: Appendix A for Series 356, Appendix B for Series 37 4, and Appendix C for 
Series 436. Each appendix is divided into two volumes in accordance with the ORNL 
format: Volume 2 - Supporting Documentation and Volume 3 - Material Data Sheets. 
Cement composition for each mix is presented in the respective Volume 3 for each series. 

Characteristics of the fine and coarse aggregate materials used in the study are 
summarized in Table 2. More detailed information on the aggregate materials used in each 
particular mix can be obtained from Volume 3 of the appropriate appendix for a test series. 
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Table 3 summarizes mixture proportions (water-cement ratios, cement contents, and fine 
and coarse aggregate contents) and plastic concrete properties (slump and air content) for 
the three test series. Actual mixture proportions and plastic concrete properties for each 
particular mix in a test series can be obtained from Volume 3 of the appropriate appendix. 
Also presented in Table 3 is the range in the 28-day baseline compressive strength values 
that was obtained for each cement type of each test series. 

3.3 SPECIMEN DESCRIPTION 

Three types of test specimens were utilized in the investigation: cylinders, modified 
cubes, and prisms. A small number of 152.4-mm diameter by 304.8-mm cylinders were 
cast in Series 374 and Series 436 primarily to establish the 28-day strength of the mixes. 
The cylinders were prepared using procedures similar to those described in ASTM C 192 
(Ref. 15). Modified cube specimens (152.4 by 152.4 by 152.4-mm), prepared from 
sections of beams broken in flexure, were used throughout the investigation to provide 
compressive strength results. Flexure and dynamic properties of the concretes were 
obtained from 152.4 by 152.4 by 762-mm concrete prisms cast using procedures such as 
described in ASTM C 192. Table 4 presents types of tests performed using the various test 
specimens. 

3.4 CURING CONDITIONS 

Five curing conditions were utilized for Series 356: ( 1) moist curing-continuous 
storage in moist room at 100% relative humidity and 23° C; (2) air curing-moist curing for 
7 days followed by storage at =50% relative humidity and 21 to 23°C; (3) air curing 
followed by soaking-moist curing for 7 days, air curing till 48 hours before testing, 
soaking in water at 23° C for 48 hours; (4) outdoor exposure (Skokie, Illinois)-moist 
curing for 7 days, store outdoors on a clay loam; and (5) outdoor exposure (Dallas, Texas) 
- moist curing for 7 days, store outdoors on a sandy soil. During the outdoor exposure 
curing, the specimens were stored side by side in the ground with only the upper surface 
exposed. Series 374 specimens were all continuously moist cured until time of testing. 
Series 436 specimens were either continuously moist cured or air cured. Curing conditions 
for a particular concrete mix can be obtained from Volume 3 of the appropriate appendix. 

3.5 TEST METHODS 

3.5.1 CYLINDRICAL TEST SPECIMENS 

Cylindrical concrete test specimens were utilized to determine compressive strength, 
static modulus of elasticity, dynamic modulus of elasticity, and pulse velocity values. Tests 
for compressive strength, static modulus of elasticity, and dynamic modulus of elasticity 
were conducted using procedures such as those presented in Refs. 16, 17, and 18, 
respectively. 

3.5.2 PRISMATIC TEST SPECIMENS 

Prismatic test specimens were utilized to determine flexural strength, static modulus of 
elasticity, and dynamic modulus of elasticity. Tests for flexural strength were conducted 
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using procedures such as described in Refs. 19 and 20. The static modulus of elasticity of 
the prismatic test specimens from Series 37 4 was determined from the empirical relation: 

where Pis load applied to specimen loaded at third-points of a 457-mm span (Ref. 20), f is 
midspan deflection, and u is Poisson's ratio determined from sonic tests. The dynamic 
modulus of elasticity was obtained using a procedure such as described in Ref. 18. In 
addition, pulse velocities were determined for several of the specimens using a soniscope. 

3.5.3 MODIFIED CUBE TEST SPECIMENS 

Modified cube test specimens were utilized throughout the study as the primary test 
article to determine concrete compressive strengths. The specimens were tested using 
procedures such as described in Ref. 21. 

3.6 AVAILABLE DATA 

Tables 5, 6, and 7 present a summary of data availability for each cement type of each 
test series for the modified cube, prismatic and cylindrical test specimens, respectively. The 
results are presented in terms of ages at which tests were conducted. Detailed information 
and results for each test series are provided in the appendices of this report: Appendix A 
corresponds to Series 356, Appendix B to Series 37 4, and Appendix C to Series 436. The 
results are presented in a format compatible with the Structural Material Information Center 
being developed at the Oak Ridge National Laboratory, that is, for each cement type of each 
test series, Volume 2 - Supporting Documentation and Volume 3 - Material Data Sheet 
entries have been prepared. 
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Table 1. Summary of Properties of Cementitious Materials* 

Series No. Type Potential Compound Composition, % Specific Surface, cm2/gm 
Cement** 

C3S C2S C3A C4AF Blaine Wagner 

356 I 43.2-58.1 16.2-30.8 11.2-12.3 6.9-7.8 2910-3550 1680-1910 
III 43.9-58.3 15.9-29.7 10.3-12.4 6.3-7.5 4080-5360 2270-2650 

374 I 36.8-64.5 10.0-35.5 7.5-13.2 6.5-10.7 2470-3985 1320-1880 
I*** 45.0 28.0 12.6 7.3 3276 1815 

II 34.0-51.0 24.0-41.0 3.7-6.6 9.7-16.6 2891-3697 1630-1925 
II*** 51.0 24.0 3.7 16.6 3109 1875 

III 56.0-60.0 13.0-17.0 10.4-10.8 6.4-7.7 5272-5795 2530-2795 
IV 20.0-29.0 48.0-55.0 3.5-6.2 8.2-15.2 3501-3846 1915-1965 
IV*** 29.1 52.0 5.3 9.3 3633 1915 
V 41.0 39.0 3.7 10.0 3483 2025 

IA 44.0-52.5 21.0-28.5 7.9-13.2 6.7-10.4 3114-3756 1680-2010 
IIA 38.0 40.0 6.6 9.7 2983 1750 

IHA 57.0 16.0 10.4 7.3 5169 2510 
436 I 41.7 28.9 10.7 8.4 3425 

IS 37.8-52.1 23.5-31.5 9.1-12.8 7.7-11.1 3625-4525 

*Where more than one cement of a specific type is used in a series, a range in composition is 
provided. 

** ASTM C 150 designation. 
*** Air-entraining agent added to mix. . 
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Table 2. Summary of Characteristics of Aggregate Materials 

Sand 
Type Geologic ASTM Specific Fineness 

Series No. Aggregate Source Characteristics Classification* Gravity Modulus 

356 Fine Victoria, Texas Siliceous Sand 2.63 2.53 
Fine Elgin, Illinois Dolomitic Sand 2.65 2.77 
Coarse Elgin, Illinois Dolomitic Gravel 357 2.66 
Coarse Elmhurst, Illinois Crushed 357 2.68 

Limestone 
Coarse Victoria, Texas Siliceous Gravel 357 2.57 

374 Fine Elgin, Illinois Dolomitic Sand 2.65 2.90 
Coarse Elgin, Illinois Dolomitic Gravel 467 2.65 

436 Fine Elgin, Illinois Dolomitic Sand 2.65 3.05 
Coarse Elgin, Illinois Dolomitic Gravel 467 2.65 

* ASTM C 33 designation for coarse aggregate. 

~ 
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Table 3. Summary of Mixture Proportions and Selected Concrete Properties* 

Fine Coarse 28-day 
Cement Aggregate Aggregate Air Compressive 

Series Type Total Content, w/c, Content, Content, Slump, Content, Strength, 
No. Cement** Mixes lb/yd3 by weight lb/yd3 lb/yd3 in. % psi*** 

356 I 18 339-704 0.40-0.71 851-1248 1929-2166 1.1-3.2 0.7-1.7 4060-9020 
Ill 18 328-717 0.40-0.71 833-1268 1929-2166 1.6-3.4 0.0-1.5 4920-9400 

374 I 22 423-566 0.41-0.61 1198-1368 2017-2090 1.9-3.4 1.1-2.0 2750-7490 
I**** 1 282 0.81 1397 2012 2.9 4.8 2360 

II 10 424-566 0.41-0.56 1217-1372 2034-2098 2.2-2.8 1.1-1.8 3580-6560 
II**** 1 284 0.79 1410 2031 2.4 4.3 2010 
III 4 423-565 0.44-0.60 1185-1365 2019-2063 2.0-3.0 1.2-1.6 5310-6560 
IV 8 424-567 0.40-0.55 1214-1371 2036-2088 2.1-2.7 1.2-2.2 2810-5900 
IV**** 1 284 0.78 1414 2037 2.1 4.3 1280 
V 2 423-565 0.41-0.54 1232-1377 2068-2101 2.1-2.4 1.3-1.5 3890-6200 

IA 8 420-567 0.38-0.53 1027-1301 2064-2138 1.9-2.5 2.8-7.5 3840-6700 
IIA 2 423-563 0.39-0.49 1137-1261 2086-2105 2.0-2.1 3.9-4.9 4020-4880 

IHA 2 427-562 0.40-0.48 1102-1202 2076-2094 2.1-2.4 4.6-5.8 4790-5650 
436 I 4 373-740 0.35-0.62 1023-1408 2069-2188 2.2-2.7 1.0-1.4 3620-7120 

IS 20 360-839 0.35-0.62 953-1412 1937-2134 2.4-3.0 1.2-1.7 3590-7630 

*Where more than one concrete mix or cement of a specific type is used in a series, a range in composition is provided. 
**ASTM C 150 designation. 
*** All specimens moist cured until time of test. Except for Series 356, all tests were performed using 6-in. diameter 

by 12-in. long cylindrical test specimens. Series 356 used 6-in. modified cube test specimens. 
**** Air-entraining agent added to mix. 

Conversion Factors: 1 in.= 25.4 mm, 1 lb/yd3 = 0.5933 kg!m3, and 1 psi= 6.894757 x 103Pa. 

) 

...... 
~ 

) 
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Table 4. Utilization of Test Specimens 

Type Test 

Specimen Compressive Modulus of Pulse 
Type Strength Rupture Modulus of Elasticity Velocity 

Static Dynamic 

Modified X 
Cube* 

Prism X X X X 
Cylinder X X X X 

*Modified cube specimens were provided by broken portions of prismatic specimens 
tested in flexure. 



Series 

356 

374 

436 

Table 5. Summary of Data Availability: Modified Cube Test Specimens 

Type 
Cement*** 

I 
III 

I 
I**** 

II 
II**** 

III 
IV 
IV**** 
V 

IA 
IIA 

IIIA 
I 

IS 

M 

3d-20y 
3d-20y 
ld-34y 
ld-34y 
ld-34y 
ld-lOy 
ld-34y 
ld-34y 
ld-34y 
ld-34y 
ld-34y 
ld-34y 
ld-lOy 
ld-27y 
ld-27y 

A 

3d-5y 
3d-5y 

ld-27y 
ld-27y 

Compressive Strength* 

Curing Condition** 

A+S 

3d-5y 
3d-5y 

OD-S 

3d-20y 
3d-20y 

OD-D 

3d-5y 
3d-5y 

*Values given are ages at which tests were conducted, e.g., 3d-2Qy,indicates tests were conducted on concrete specimens 
at ages from 3 days to 20 years. 

**M=moist, A=air curing, A+S=air curing followed by soaking, OD-S=outdoors at Skokie (IL), and OD-D=outdoors at 
Dallas (TX). See Section 3.4. 

***ASTM C 150 designation. 
**** Air-entraining agent added to mix. 

) ) 

..... 
°' 

) 



Series 

356 

374 

436 

) ) 

Table 6. Summary of Data Availability: Prismatic Test Specimens* 

Modulus of Rupture (Flexural Strength) 

Loading Conditions Modulus of Elasticity 

Midspan Third-Point Dynamic Static 

Curing Condition** 

Type M A A+S OD-S OD-D M A M A A+S OD-S M 
Cement*** 

I 3d-20y 3d-5y 3d-5y 3d-20y 3d-5y 7d-28d Id-5y Id-5y Id-5y ld-Sy 
DI 3d-20y 3d-5y 3d-5y 3d-20y 3d-5y 7d-28y ld-5y Id-Sy Id-5y ld-Sy 
I ld-34y ld-lOy 28d-3y 
I**** ld-34y ld-lOy 28d-3y 
n ld-34y ld-lOy 28d-3y 
II**** ld-lOy ld-lOy 28d-3y 
III ld-34y ld-lOy 28d-3y 
IV ld-34y ld-lOy 28d-3y 
IV**** ld-34y ld-lOy 28d-3y 
V ld-34y ld-lOy 28d-3y 
IA ld-34y Id-toy 28d-3y 
11A ld-34y Id-toy 28d-3y 
IlIA ld-34y ld-lOy 
I Id-27y ld-27y 
IS ld-27y ld-27y 

*Values given are ages at which tests were conducted, e.g., 3d-20y indicates tests were conducted on concrete specimens at ages from 3 days to 20 years. 
**M = moist, A = air curing, A+S = air curing followed by soaking, OD-S = outdoors ar Skokie (IL), and OD-D = outdoors at Dallas (TX). See Section 3.4. 
*** ASTM C 150 designation. 
****Air-entraining agent added to mix. 

) 

Pulse 
Velocity 

M 

ld-lOy 
t--,1 

7d-10y -...l 
ld-lOy 
7d-10y 
ld-lOy 
ld-lOy 
7d-10y 
ld-l0y 
ld-lOy 
ld-lOy 



18 

Table 7. Summary of Data Availability: Cylindrical Test Specimens* 

Modulus of Elasticity 

Series Type Compressive Static Dynamic Pulse 
Cement** Strength Velocity 

356 I -
III 

374 I 28d 28d-3y 28d-3y 
I*** 28d 28d-3y 28d-3y 

II 28d 28d-3y 28d-3y 
II*** 28d 28d-3y 28d-3y 

III 28d 28d-3y 28d-3y 
IV 28d 28d-3y 28d-3y 
IV*** 28d 28d-3y 28d-3y 
V 28d 28d-3y 28d-3y 

IA 28d 28d-3y 28d-3y 
IIA 28d 28d-3y 28d-3y 

IHA 28d 
436 I 7d-28d 7d-28d 7d-28d 

IS 7d-28d 7d-28d 7d-28d ~ 

* All specimens moist cured until testing. Values given are ages at which tests were 
conducted, 

e.g., 3d-20y indicates tests were conducted on concrete specimens at ages from 3 days to 
20 years. 

** ASTM C 150 designation. 
*** Air-entraining agent added to mix. 
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PORTLAND CEMENT ASSOCIATION SERIES 356 

Laboratory tests reported in Portland Cement Association (PCA) Series 356 were 
used to evaluate the influence of curing conditions on the performance of concrete 
pavements. Portland cement Types I and Ill and aggregates from three sources were 
used to prepare concrete specimens subjected to five curing conditions: 

(1) Moist cured 
(2) Air cured 
(3) Air cured and then soaked for 48 hours before test 
(4) Stored outdoors on a clay loam in Skokie, Illinois 
(5) Stored outdoors on a sandy soil in Dallas, Texas 

Compressive strength, flexural strength, and dynamic modulus of elasticity are 
reported at selected intervals through either 5 or 20 years depending on the curing 
condition. 

~\n the following pages, data for concrete with the same cement type, same aggregate 
source, and a water-cement ratio within 0.04 are considered similar and are grouped 
together. Cements from different manufacturers are considered to cause less 
variations in long term properties than differences in water-cement ratios. Fig. 4 of the 
reference by Sharon Wood shows the effect of water-cement ratio on concrete 
compressive strength. 
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STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 

~ Material Code 01 C - · Property Code __ Page 1.1 

Portiand cement Concrete Opdate Package Number 0 
N Orfl\O \-We..1t'T Revision Control Code 0.0 

Ag egate Quality Level_ 
~ P f"\PC: 35"to 

Preparer: 

Organization: 

Sources: References _, _, _,_and 

Information Sources 

Reference 50 (Also called Reference 1 on some of the following pages): Report from Sharon Wood to 
PCA. This lnfonnatlon source presents constituent material, concrete mix, and material property data for 
concrete specimens made from portland cement Types I and Ill. Compressive strength, flexural strength, 
and dynamic modulus of elasticily are reported for five airing conditions at selected Intervals through 34 
years. 
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procedures. Listed strengths correspond to the average from 8 tests. The co1'11)1'esslve strength of 
cylinders and modffled cubes cannot be compared directly because of differences In the aspect ratio of 
the specimens. For moist curing, the compressive strength of 6-ln. modified cubes Is approximately 4o/o 

- greater than that of 6x12-ln. cylinders (Ref.: Report by Sharon Wood). 

n 
0 
Cl, 
Cl) 

~ 
< 
0 
c 
3 
CD 
I\) 

,, en • C <c '0 El "8 
0 rt a. :, . ::, 

o n .., co 
G O • 

§ • :, n .... rt :Ill' 
... tt • 
rt O IQ 
'< .... 

3 
$: 8 I "d 

I» CD 

:tt i ::, -
1-J O ... 1-J 

el 
I 

. . s· 
00 w :, 



' C) 

) 

Mi~ ~Q. 

A\/~ I 

(':,Mo) ~\30) ( \]]b) (~S40 > (41"20 , ( ~~40) ( 45"40) c 4qtoo , ( S030 ) 

QV3 I 
(ts,410) (&>, 10) ( IS"'bO , C ~lolO ) C 4360 > C50bO ) (53~0 ) ( 2lo~O) (~]00 ) 

EV3 I 
(<o'2.oo) ~42.0) C l4-1Q > (2500) C~2~0 > (f,010 ) C 607'0 > Cf;"IIO ) ($"170) 

I 
~\/3 

■ 

()tDf>O > I ( 2Jol0 ) I C 4\-Z.O ,I ( - ) I ( ,S:0'=>0 ,IC - , I c s-to10 > ~21oo)l(',s-qo 

Average 1-
, I c , I C , I c - > I c ) I( - )I( 

6-ln. modffled cubes were moist cured unto test. Modified cubes were tested according to ASTM C118 
procedures. Listed strengths correspond to the average from 6 tests. The COll1Jf'&SSlve strength of 
cylinders and modified cubes cannot be compared dlredly because of differences In the aspect ratio of 
the specimens. For moist curing, the compressive strength of 6-ln. modified cubes Is approximately 4% 
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the specimens. For moist curing, the compressive strength of 8-ln. modified cubes Is approximately 4% 

-- greater than that of ex12-1n. cylinders (Ref.: Report by Sharon Wood). 
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procedures. Listed strengths coffespond to the average from 6 tests. The coff1)1'8sslve strength of 
cylinders and modffled cubes cannot be compared dfredly because of differences In the aspect ratio of 
the specimens. For moist curing, the compressive strength of 8-in. modified cubes is approximately 4% 

- greater than that of 6x12•1n. cylinders (Ref.: Report by Sharon Wood). 
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Test specimens were moist cured for 7 days and then stored Indoors at a nominal terq,erature between 
70 and 75,= and a relative t.lrnidlty of approximately 50%. Modfflecl cubes were tested according to 
ASTM C118 procedures. Each value listed above represents the average compressive strength from six 
s.rn. modified cubes. The corqnsslve Slrength of cylinders and modified cubes cannot be compared 
directly because of dlfferencea In the aspecl ratio of the specimens. For air curing, the ~salve 
strength of &-In. modified cubes Is approximately 11% greater than that of ex12-ln. cylinders (Ref.: Report 
by Sharon Wood). 
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Test specimens were moist cured for 7 days and then stored Indoors at a nominal te111J9ra1Ur& between 
70 and 75Clf and a relative IIJmidily of approximately 50%. Modified cubes were tested 80COldlng to 
ASTM C116 procedures. Each value listed above represents the average compressive strength from six 
&-In. modified cubes. The compressive strength of cyllncters and modified aibes cannot be compared 
directly because of differences In the aspect ratio of the apeclmens. For air curing, the C0111)18ssive 
strength of 6-ln. modffled cubes Is approximately 11% greater than that of ex12-1n. cylinder8 (Ref.: Report 
by Sharon Wood). 
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Portland cement Concrete U\+·1m.a.ie. Update Package Number O 
~orMAt-We.i~n-r 

LoV\'\pre;s\'le. $-tr--et\!±h Revision Control Code 0.0 
6-ro.~el Aggregate Quality Level_ 
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OV.3 
C IS'Bo ) c '2.lo l Q > (433Q > C 47SO > ( 41~0) (4~70) C4!el0 ) 

E\/3 
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Test specimens were moist cured for 7 days and then stored Indoors at a nominal teff1)8rature between 
70 and 75Clf and a relative t.Jmldlty of approximately 50%. Modified cubes were tested according to 
ASTM 0116 procedures. Each value listed above represents the average compressive strength from six 
&-in. modified cubes. The COff1)l8S8lve strength of cylinders and modified cubes cannot be compared 
directly because of differences In the aspec1 ratio of the specimens. For air curing, the corq,resslve 
strength of 6-fn. modifted cubea Is approximately 11% greater than that of 6112-ln. cylinders (Ref.: Report 
by Sharon Wood). 
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Portland Cement Concrete U ( +·1 M0.1'e Update Package Number O 
Nor-Mo.\-We.g4k4t 

Com~Cf~$i1e. Si re"9.1:kl Revision control Code 0.0 G-n~ve.\ Ag agate 
"~~us. Tim~ ~ Quality Level_ ~.,..·,es -:z.c::,,.. v;c..'tof"ic.. Si\°,UO\J~ 

Mix No, 

8~\ 
( S"foS'O) ( 1140 ) ( 8210) ( (7800 > 

O~l 
( S"QOO) ((oilC>) (70'oO) (7410) 

E"V\ 
< 4fo70 > ( lotoSO ) ( 0530) ( 7710 ) (IS'\O ) 

(. __ _ ( ___ _ 
Average 

(. __ _ (. __ _ 
Test specimens wara moist cured for 7 days and then stored indoors at a nominal tarq,endure between 
70 and 75'F and a relative lllmldly of approximately 50%. Specimens were soaked In water for 48 hours 
prior to testing. Modified cubes ware tasted according to ASTM C11 & procedures. Each value Usted 
above reprasents the average compressive strength from six 6-ln. modified cubes. The compressive 
strength of cyUnders and modliad cubes camot be compared directly because of dlfarences In the 
aspect ratio of the specimena. For u curing, the compressive strength of 6-ln. modified cubes Is 
approximately 11% greater than that of 6x12-ln. cyUnders (Ref.: Report by Sharon Wood). 
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Portland cement concrete u ( +·, MC,-te, Update Package Number 0 
NoNY'\a.\- We.~k1" 

Co~ScCf~~·,.,e. Si ret'-gikl Revision control code 0.0 
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EV2. 
c 2,00 , C4SSO) ( foi90) cstqo) - (53\0 > 

Average 
.( __ _ 

~ Test specimens were moist aired for 7 days and then stored indoors at a nominal teq,erature between 
70 and 751= and a relative 11.unldily of approximately 50%. Specimens were soaked In water for 48 hours 
prior to testing. Modified cubes were tested according to ASTM C118 Pft)C8mlres. Each value lated 
above represents the average coq,ressive Slrength from six &-in. modified cubes. The coq,resslve 
strength of cyllnders and modlled cubes camot be compared dlreclly because of dlferencea In the 
aspect ratio of the specimens. For air curing, the compressive strength of 8-ln. modlflad cubes is 
approximately 11% greater than that of 8x12-in. cylinders (Ref.: Report by Shmon Wood). 
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Portland cement Concrete U (+·1M(l-\-e Update Package Number O 
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Test specimens went moist cured for 7 days and then stored Indoors at a nominal ten.,eratunt between 
70 and 75'1= and a ntlative lllrnldily of approximately 50%. Specimens were soaked In water for 48 hours 
prior to testing. Modified cubes went tested according to ASTM c111 procedures. Each value Usted 
above repntsenlS the average compressive strength from six 8-ln. modified cubes. The compressive 
strength of cyUnders and mocllled QJbel cannot be con.,ared directly because of differences In the 
aspect ratio of the specimens. For air curing, the COff1)1'88Sive strength of &-In. modllad cubes Is 
approximately 11% greater than that of 8x12-ln. cylinders (Ref.: Report by Sharon Wood). 
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Teal specknens were moist airad tor 7 days and then placed outside In Skokie, IUlnols. Modified cubes 
were tested accordng to ASTU C118 procedures. Each value listed above represeru the average 
~-1ua alftlll...th flftll'I alv Lin modffled cubes. The compressive strength of cylinders and modified 

because of clfterences In the aspecl ratio of the apeclmens. For air 
curing, the~ llrelaglh a.In. modllJed cubes Is as,proxlmatelv 11% areater than that of 8x12-
In. cyllnderl (Ref.: Repod br Sharon Wood). 
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Teat specimens were moist a,rad for 7 days and then placed outside In Skokie, llllnols. Modified cubes 
were tested according to ASTM C118 proceclJres. Each vakJe Usted above represenls the average 
con.,resslve strellglh from six 8-ln. modified cubes. The compressive strength of cylJnders and modified 
cubes cannot be COl11)8l'ed dlrectty because of differences In the aspect ratio of the specimens. For air 
cu the 881vellr8 of &-In. modlied cubes Is xlmate 11% eater than that of 6x12-ring, ...,... nglh 
In. cylnderl (Ref.: Report by Sharon Wood). 
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Portland cement Concrete l)\·f1Mo..te. Update Package Number O No~\-We.,~~-r 
Comeccs.si 1/e_ S"trt% th, Rev1s1on control Code 0.0 g(o.v~\ Aggregate Quality Level_ ~r-,e~ 3c;"t,, 'l,c.."\"ot"ict ~,\iuie\l!. ~eI:20~ Iim~ 

~x Noi .t,,,,r• 
L.()Mores.s·,ye S-trt1\~tk T,~-t Resul+!> 
~--,t'l. ('.,kes ~:°'-_,.! OLJ'tdoon. ,~ Onl\ ~ Mf>tA. , o.;.•, '\ di-! 

3 do.."~ -, do..vc. Z9da"c. -:::r. ma.NI-IA.e \ \JeQ.t'" 3 \Je<lt"S ~'lear;s 

8~1 
( ~lo2Q) ( i\40 > < e,4-o, <:Z9.4-0) ( - ) ( ~930) ( I 0ilotlO) 
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( s::000) ( loJIO) ( :Zle 10 ) (JJ70) ( - ) ( q to70 > ( lOi Z.e,0) 
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( 4-toiO > ( {e{eSO > < 7e~o > < goso > ( - ) < lo,s-2o> (q7~) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) C ) ( ) ( ) ( ) ( ) 

Test specimens were moist cured for 7 days and then placed outside In Dallas, Texas. Modified cubes 
were tested according to ASTM C116 procedures. Each value fisted above represents the average 
compressive strength from six 8-in. modified cubes. The compressive strength of cylinders and modified 
cubes cannot be compared dlrecdy because of differences In the aspect ratio of the specimens. For air 

• curing, the compressive strength of 6-ln. modlled cubes Is approximately 11% greater than that of 8x12· 
In. cylinders (Ref.: Report by Sharon Wood). 
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Portland cement Concrete U\·f,Mo:1-e.. Update Package Number O N of'W\o. \- We. ,5 \\1"° 
Comere~sive.. S-trc~-th Revision control code 0.0 

gfove\ Aggregate Quality Level_ ~r·,e5, 3c:7o '1,c..."ffir,o. c;;,\ it.~\l~ ~ e:£2U~ Jj l1:'-§:c 

~x No, "'t'!.f' 
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Test specimens were moist cured for 7 days and then placed outside In Dallas, Texas. Modffled cubes 
were tested according to ASTM C118 procecilres. Each value listed above represents the average 
compressive strength from six 8-ln. modified cubes. The compressive strength of cylinders and modified 
cubes cannot be compared dlreclly because of differences In the aspect ratio of the specimens. For air 

• curing, the compressive strength of 8-ln. modlled cubes Is approximately 11% greater than that of 6112-
In. cylinders (Ref.: Report by Sharon Wood). 
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Portland cement concrete 
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Test specimens were moist cured for 7 days and then placed outside in Dallas, Texas. Modified cubes 
were tested according to ASTM C118 procedures. Each value Usted above represents the average 
compressive strength from six 8-ln. modlftecl cubes. The compressive strength of cyllndera and modified 
cubes cannot be compared dlraclly because of differences In the aspect ratio of the specimens. For air 

.. curing, the compressive strength ol 8-ln. modlied cubeS Is approximately 11% grealar than that of ex12-
in. cylinders (Ref.: Report by Shan)n Wood). 
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Test specimens were moist cured for 7 days and then stored Indoors at a nominal teff1)8rature between 
70 and 75°F and a relallve 11,mldity of approximately 50%. Specimens were soaked In water for 48 hours 
prior to testing. 8 x 8 x 30-ln. prisms were tested with the load appUed at the midpoint of an 18-ln. span 
according to ASTM C 293, "Standard Test Method for Flexural Strength of Concrate (Using Slmple Beam 
with Center.Point Loading.)• Two flexural breaks were obtained from each specimen. Listed strengths 
correspond to the average from 8 tests. 
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Test specimens were moist cured for 7 days and then stOl8d Indoors at a nomnal terq,erature between 
70 and 75°F and a relative tumidly of approximately 50%. Specimens were soaked In water for 48 hours 
prior to testing. 6 x 6 x 30-ln. prisms were tested with the load applied at the midpoint of an 18-in. span 
according to ASTM C 293, "Slandard Test Method for Flexural Strength of Concrete (Using Simple Beam 
with Center.Point Loading.)• Two flexural breaks were obtained from each specimen. Listed strengths 
correspond to the average from 6 tests. 
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Test specimens were moist aJred for 7 days and then storad Indoors at a nominal te"1)8rature between 
70 and 75°F and a relative tllmldlly of approximately 50%. Specimens were soaked In water for 48 hours 
prior to testing. 8 x 8 x 30-ln. prisms were tested with the load applied at the midpoint of an 18-ln. span 
according to ASTM C 293, -standard Test Method for Flexural Strength of Concrete (Using Simple Beam 
with Center-Point Loading.)• Two flexural breaks were obtained from each specimen. Listed strengths 
correspond to the average from 8 tests. 
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Test specimens were moist a,,ecj for 7 daya and then placed outside In Skokie, llllnols. 8 x 8 x 30-ln. 
prisms were tested wlh the load applied at the ~lnl of an 18•1n. span according to ASTM C 293, 
•Standard Test Method for Flexural Strength of Concrete (Using Slmple Beam with Center-Point 
Loading.)• Two flexural brealca were oblalned from each specimen. Listed strengths correspond to the 
average fn>m 8 t8118. 
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Test specimens were molal cured for 7 days and then placed outside In Skokie, llllnola. 8 x 8 x 30-ln. 
prisms were teated wlh the load applied at the ......,. of an 18-ln. span 80COldlng to ASTM C 293, 
•Standard Test Method for Flexural Strength of Concrete (Using Slmple Beam with Center-Point 
Loading.)• Two flexural brealcl were obtained flOIII each apeclmen. Listed strangtha correspond to the 
average flOm 8 testa. 
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Test specimens were moist cured for 7 days and then placed outside In Skokie, IDlnols. 8 x 8 x 30-ln. 
prisms were tested with the load appUed at the m~lnl of an 18-ln. span according to ASTM C 293, 
•Standard Test Method for Flexural Strength of Concrete (Using Simple Beam with Center-Point 
Loading.)• Two flexural breaks were oblalned from each apeclmen. Listed strengths correspond to the 
average from 8 tests. 
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prisms Test specimens were moist Qlred for 7 days and then placed outside In DaDas, Texas. 8 x 8 x 30-in. 
were tested wlh the load applied at the mldpolnl of an 18-ln. span according to ASlM C 293, •Standald 
Test Method for Flexural Strength of Concrete (Using Simple Beam with Center-Polm Loading.)• Two 
flexural breaks were obtained from each specimen. Listed stranglha correspond to the average from 6 
tests. Dalas experlencad a prolonged dq period lmmadlately before the 5-yaar tesll. As a 18SUI the 
beam specimens began to dq and the flexural stranglha dropped an average of 30 % (Ref.: Report by 
Sharon Wood.) 
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prisms Test specimens were moist aired for 7 days and then placed outside In Dallas, Tex•. 8 x 8 x 30-ln. 
were tested with the load applied at the mldpolrt of an 18-ln. span according to ASIM C 293, "Standard 
TeSI Method for Flexural Strenglh of Concntte (Using Simple Beam with Center-Poire Loading.)• Two 
flexural breaks were obtained from each specimen. Listed stranglhs correaponcl to the average flom 8 
tests. DaDas experienced a prolonged dry period lmmedialely before the 5-year telll. Al a rasul the 
beam specimens began to dry and the flexural strengths dropped an average ol 30 ~ (Ref.: Report by 
Sharon Wood.) 
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prisms Test specimens were moist Qlred for 7 days and then placed OUISlde In DaDas, Texas. 8 x 8 x 30-ln. 
were tested with the load applied at the midpoiN of an 18-ln. span accordlng to ASTM C 293, •Standald 
TeSI Method for Flexural Strength of Concrete (Using Simple Beam with Center-Polrt Loading.)• Two 
flexural breaks were oblaJned from each specimen. Listed strengths correspond to the average from 6 
tests. Dallas experienced a prolonged dry period Immediately before the 5-year tests. As a resul the 
beam specfmens began to dry and the flexural strenglhs dn,pped an average of 30 % (Ref.: Report by 
Sharon Wood.) 
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6 x 6 x 30-ln. prisms were moist Qlred untl test. Prisms were tested according to ASTM C 215, "Test 
Method for Fundamental Transverse, Longitudinal, and Torsional Frequencies of Concrete Specimens.• 
Listed values are the average for 3 specimens. 
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6 x 6 x 30-ln. prisms were moist aired until test. Prisms were tested according to ASTM C 215, "Test 
Method for Fundamental Transverse, Longitudinal, and Torsional Frequencies of Concrete Specimens.• 
Listed values are the average for 3 specimens. 
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6 x 6 x 30-ln. prisms were moist a,red untl test. Prisms were tested accoldlng to ASTM C 215, "Test 
Method for Fundamental Transverse, Longitudinal, and Torsional Frequencies of Concrete Specimens.• 
Listed values are the average for 3 specimens. 
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Test specimens were moist cured for 7 days and then slol8d Indoors at a nornnal terq,eratura between 
70 and 750f and a relative tlJmldity of approximately 50%. Prisms were tested according to ASTM C 215, 
"Test Method for Fundamental Transverse, Longitudinal, and Torsional Frequencies of Concrete 
Specimens.• Listed values are the average tor 3 specimens. 
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Test specimens were moist cured for 7 clays and then stored lndooss at a nornnal terq,eralUra between 
70 and 75°F and a ralallve IIJmldlty of approximately 50%. Prisms were tested according to ASTM C 215, 
"Test Method for Fundamental Transverse, Longitudinal. and Torsional Frequencies of Concrete 
Specimens.• Listed values ara the average for 3 specimens. 
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Revision control COde 0.0 

Quality Level_ 

CS. 010 > (41640> (~070) 

(5: 12.0) c S:o7o> C ~200> 

C4,J1o > <~S'oo > C 4.730 l 

( ) ( ) ) 

( ) ( ) 

( s;rio) 

{Sj4-30) 

(4,~zo) 

Test specimens were molal cured for 7 days and then stored Indoors at a nornnal t8ff118181Ure between 
70 and 75°F and a relative lllmldily of appn,xlmately 50%. Prisms were tested according to ASTM c 215, 
"Test Method for Fundamental Transverse, Longitudinal. and Torsional Frequencies of Concrete 
Specimens.• Listed values are Iha average for 3 apeamana. 



STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
~ Material Coda 01 (!..rj. 

,ort an Cemeat Concrete 
NoOY\.Q.t- w~,~~.,. 

M,~ No, 
\ 

tsV) 
< S:200) ; 

Property Code __ 

P)oAm \c.. E'las+ic. 
Modv\v.s 

( lD,~40) (:10"30 ) C ,, 170 > ( 

Page 1.3 

Update Pacta99 Bamber 0 
Revision Control COd• 0.0 

Quality Level_ 

- , ( tp_, 1,0) - ) (to,710) 

OV) 
{to/Z.7o) ( 5i~O) ( ~/!20) ( ~05t2) czo70) _, <2,.340) -, 

EV\ 
(h1 b3o) ( ~3&0) ( ~, '~ 6 ) C ~,c:H,O > ( 2, 120) ( -, ( ID1.2S"O) - ) 

( ) 

Average 

'--- '--- '---
l""i, Test specimens were moist cured for 7 days and then stOtld Indoors at a nomnal terq,erature between 

70 and 750f and a ralaUv8 tumldlly of approximately 50%. Specimens were soaked In water for 48 hours 
prior to testing. Prisms went tested according to ASTM C 215, -rest Method for Fundamental Transverse, 
Longitudinal, and Torsional Frequencies of Concrete Specimens.• Listed viwes are the average for 3 

imens. 



STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
Material Code 01 G ti . Property Code __ Page 1.3 

,ort an CeMAt Concrete 
No<W\4\- We;,~.,. · 

(': 

AV2. 

0V2, 

Update Packap ■umber O 
Revision control COde 0.0 

Quality Level_ 

-- ) ( ~, II o ) C - ) ( IJ:>11l1JO) 

c 4
1
13,0 , c s.-1sp , c te, s,o , c <o, 400> c --- ) (5,Q0O) ( -, 

EV2 

'---· '---
___ , , ___ ., 

Average 

'·--- (. __ _ c __ _ c __ _ (. ___ , (. __ _ 
Test specimens were moist cured for 7 days and then stored Indoors at a nornnal teff1MK81Ure between 
70 and 750f and a relallve IIJmldlly of appmlmately 50%. Specimens were soaked In water for 48 hours 
prior to testing. Prisms were t88tad according to ASTM C 215, "Test Method for Fundamental Transverse, 
Longiludlnal, and Torsional Frecpmclea of Concrete Specimens.• Listed vaues are the average for 3 

lmens. 

,, 
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Material Coc:t. 01 es. Property Code __ Page 1.3 

,ort an Cement Concrete 
No1"Mt1\- We)!)hT 

M,~ No, 
\ 

AV3 
( -2.,1,,20) 

Ot~ 
C 7./770) 

EV3 
( '2../00 ) 

( 

Average 

( .:t-,000) ( s, 7&,0) 

( 41630) c 5-qzo> 
I 

( 4,:330 > ( 5'1330) 

( ~~HO> 

(~9-4o) 

( s-.s-so) 

Update Package Humber 0 
Revision control COde 0.0 

Quality Level_ 

- (~0JO) ( -
-- ) (2,300) ( --
-- (5iOW) ---

___ , '---

) 

) 

( '5;310) 

(s,s2v 

(~320) 

~1------.a.......--------_._ __ ...... __ ___. ___ .L-__ ..,_ __ ......,. __ --t 

Test specimens were moist cured for 7 days and then storad Indoors at a nornnal teq,erature between 
70 and 750f and a relative 11,mldly of approximately 50%. Specimens were soaked In water fore hours 
prior to testing. Prisms were tested ICCORflng to MTM C 215, -rest Method for Fundamental Transverse, 
Longltudlnal, and Torsional Frequencies of Concrete Specimens.• Listed vakies are the average for 3 
specimens. 



STRUCTURAL MATERIALS HANDBOOK Volume 2 - SUpportlng Documentation 
Material Code 01 G,S · Property Code_ 

,ort an Cema11t Concrete 
No1"'m4\- 'N~io"T . 

AV\ 
( s;'?>OD) ('e,540) < :i,o;o > ( f,'35"0 ) 

DV\ 
( 5,2"'0) ( !ft32-0) (7,050) (p'3S'O) 

EV\ 
(4,310) ( (e, 1'10 ) ( qC:HpO) <7d3Q > 

C S'i040) (~;4'0) ( 1,02.0) (7,470) 

Average 

Page 1.3 

Opdate Package llallber O 
Rev1a1on control COde O.O 

Quality Lev•l _ 

( 1,7~0) ( ia, 5'"00) c 7.cno > 

C 7. lo30) (9,470) ( :z, ,oo) 

'7,770) ( 8, 5'40) C 7, 02.0) 

( - ) ( 0,~, ( .--- ) 

, ___ , , ___ , < ___ , ,. ___ , , ___ , (, ___ ,. , ____ , 

. -

{s,oso) 

(1tq40) 

~s, 130) 

(S/2:!0) 

Test spaclmans were mollt cured for 7 days and then placed outside In Skokie, llllnoll. Prisms were 
tasted acconSlng to ASTM C 215, -rest Method for Fundameral Transverae, Longludlnal, and Torsional 
Frequencies of Concrete Speclmans." Listed values are the average for 3 specimens. 
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Material Code 01 G $ . 
eort an Cemaat Concrete 

Nof"W\4\- Weio"T 
(': te 

Property Code __ 

P)oq,m \c.. E:lastic.. 
Mod\llvs 

Maxes. w\th W/C-= 0,53 

(4, '200) , aqo0, (~,S"OO) (1, OU,) 

0\/2 
(4, ,,o ) ( '[,75"0) C fe[ZO) (6,'o20) 

ev2. 
C'3,ZI0, uo,27o> ( z '2.00) ,:z, (40, 

(31 Cf'IO) (5",790) ,~,-%0, c :zo10, 

Average 
) ( ) ( ) 

Page 1.3 

Update Package lhulber 0 
Rev1a1on control COde 0.0 

Quality Level_ 

(7,270) ( z e»S"o) ,1,ao, 

( 7,"ZS0) c:z,gs:o> (7,4hO) 

c7.~~o, 
I 

,zqao) C Z,47O) 

( , ("7,0$"0) - ) 

( ) ( ) ( 

(7, 5'00) 

(~~zo) 

(i5so) 

(1, 1~) 

~ 1------.1.....:==:..J..----L~--L---..&...-~....&..--.....l,---t------; 
Test specimens were moist cured for 7 days. and then placed outside In Skokie, lllnols. Prisms were 
tested according to ASTM C 215, -rest Method for Fundamental Transverse, Longlludlnal, and Torsional 
Frequencies of Concrete Specimens.• Listed values are the average for 3 specimens. 

6'/ 
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Material Coda 01 ~ ,S · 
Port an ce111ent Concrete 

No<W\o.\- We);)k1'" 
&f'o. "e. \ Aggregate 

' ie.tr, • 

M,~ No. 

AV3 
(~~O) 

OV3, 
( "2.,"770) 

EV3 ( 2,,e,o , 
X\/3 

(2.IJ!.00) 

Average 

Property Code_ 

( 4,'oOO) ( ~7/oO) ,~,070) 

C4,6JO) C 5",CIZ.C> • C '4,370 > 

c 4,130) < 5i330 > C lp, 140) • 

C4i 4,,~ > ( $;.EiO) ( R4l!D) 

Pa9e 1.3 

Opciate Pactap Hllllber 0 
Rev111on control COde 0.0 

Quality Level_ 

c<o,!7o> ( t>, 910) (6>,400) 

Clp,JZ.O) c:z,•o > < ♦,'40> 

(~400) c:z,o,o, (4&Mo) 

C - CJ, tlO ) ( - J 

,. ___ , c. ___ ., , __ , , __ ., c__ ,. __ , c, __ _ 
. -

(ftJ,700) 

{111,140) 

(.to,7b0) 

(to,Mo_ 

Test apecinans were moist cured for 7 days and then placed outside In Skokie, llllnols. Prisms were 
tested according to ASTM C 215, "Test Method for Fundamental Transverse, Longludlnal, and Torsional 
Frequencies of Concrete Specimens.• Listed values are the average for 3 specimens. 
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STRUCTURAL MATERIALS HANDBOOK Volume 3- Material Data Sheet 
Page 1 Material Code 01 ... C_g_· __ 

Port an Cement concrete 
tJo,-ma) -We· j" 

MixNo.AVl 

Pm.PeilY Code 1010 

Property Code /000 

Update Package Number O 
Rev1a1on Control Code 0.0 

Quality Level_ 

Descriptive Infonnation 

This material is a normal-weight concrete that was prepared at the Ponland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the performance of concrete pavements. Prismatic-shaped specimens were cast 
from this material and then subjected to one of the following five curing conditions: moist 
cured, air cured, air cured and then soaked for 48 hours before test, stored outdoors on a clay 
loam in Skokie, Illinois, or stored outdoors on a sandy soil in Dallas, Texas. Specimens 
were removed and tested at specified intervals over a twenty-year period. 

Pm.PeilY Code 1110 Material Characteristics 

This material was prepared from ASTM ClSO Type I cement and siliceous sand and gravel 
from Victoria, Texas. The cement was designated Cement A in this series. The concrete mix 
contained 618 lbs of cement per cubic yard of concrete and had a water-cement ratio of 0.40. 
No chemical admixtures were used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 ~. Material Code Ol_C_S ___ -__ Property Code /000 

Portland cement Concrete 
6-erl!ff"Q I Update Package Humber O 

Norma) -We~h,1" Ittfo rn\0. +i °" aev1a1on control Code o.o 
C:,.mve\ A gragate Quality Level_ 
~erie~ '29'&, Vi"c..toria Si \i~ 

MixNo.AV2 

PnmeJlY Code 1010 Pesmptive Infonnation 

This material is a nonnal-weight concrete that was prepared at the Ponland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the performance of concrete pavements. Prismatic-shaped specimens were cast 
from this material and then subjected to one of the following five curing conditions: moist 
cured, air cured, air cured and then soaked for 48 hours before test, stored outdoors on a clay 
loam in Skokie, Illinois, or stored outdoors on a sandy soil in Dallas, Texas. Specimens 
were removed and tested at specified intervals over a twenty-year period. 

PnmerlY Code J J JQ Material Characteristics 

This material was prepared from ASTM ClSO Type I cement and siliceous sand and gravel 
from Victoria, Texas. The cement was designated Cement A in this series. The concrete mix 

~ contained 453 lbs of cement per cubic ya1'd of concrete and had a water-cement ratio of 0.53. 
No chemical admixtures were used. 

73 



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Page 1 Material Code 01....;ca_· __ Property Code tQQQ 

Portland Cement Concrete 
6,e,-t~~, Update Package Number O 

N'Df"ma) -we::"'" J:,,,,,to rnl Cl +i 01\ Revision Control Code 0.0 G@..v~\ A ~regate 
Quality Level_ ~erie~ '2~&, v;~(l s~,lic..t'O\JS 

MixNo.AV3 

Pro.PetlY Code 1010 Descriptive Infonnation 

This material is a nonnal-wcight concrete that was prepared at the Portland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the performance of concrete pavements. Prismatic-shaped specimens were cast 
from this material and then subjected to one of the following five curing conditions: moist 
cured, air cured, air cured and then soaked for 48 hours before test, stored outdoors on a clay 
loam in Skokie, Illinois, or stored outdoors on a sandy soil in Dallas, Texas. Specimens 
were removed and tested at specified intervals over a twenty-year period. 

Pamenx Code 111 Q Material Cbaracteristics 

This material was prepared from ASTM C150 Type I cement and siliceous sand and gravel 
from Victoria, Texas. The cement was designated Cement A in this series. The concrete mix 
contained 354 lbs of cement per cubic yud of concn,te and had a water-cement ratio of 0.71. 
No chemical admixtures were used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 ~' Material Code 01....iC.-B .... ·_· __ Property Code LQ.Q2. 

Portland Cemant concrete 6-e~~f""Ct I Update Pac:ta9e Number O 
Noemca)-We~ L:!::fc,rn\ Cl +i Of\ Reviaion control cede 0.0 
S~ore. Afre9at• Quality Level_ 

~erie~ -,c;-&:i. Vic.'t"ono. S,li~c\l.s 

Mix No. DV\ 

Prqpeny Oxfe 1010 Pe&crmdve lnfonnation 
This material is a normal-weight concrete that was prepmed at the Portland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the performance of concrete pavements. Prismatic-shaped specimens were cast 
from Ibis material and then subjected to one of the following five cming conditions: moist 
cured, air cuml, air cured and then soaked for 48 hours before test, stored outdoors on a clay 
loam in Skokie, Dlinois, or stored outdoors on a sandy soil in Dallas, Texas. Specimens 
were removed and tested at specified intervals over a twenty-year period. 

Prqperty Qvfs 1110 Mama10Jaractm:istiss 

This DWeria1 was prepmed from ASTM C150 Type r cement and siliceous sand and 
gravel from Victoria, Texas. The cement was designated Cement 12.. in this series. The 
collClete mix contained~ lbs of cement per cubic yatd of concrete and had a water-cement 
ratio of o.+o • No chemical admixtun,s were used. 

' 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Paga 1 Material Code 01 __ c,_5_· __ Property Code tQQQ 

Portland cemant concrete 6-€a11 C t"'O. I Opdate Pacta9• Humber 0 
Ncrma1 -We=.,. J:Mormet+iM ReV1a1on control code 0.0 S~o-re. Agreqate 

Quality Level _ ~ene~ -:zc;-~. Vic.t'orio. S,li~o\l.S 

Mix No. 0¥2. 

Pro.oem eme 1010 Dess;riptixe Infonnation 

This material is a normal-weight concrete that was prepmd at the Portland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the performance of concrete pavements. Prismatic-shaped specimens were cast 
from this material and then subjected to one of the following five curing conditions: moist 
cured, air cured, air cum:l and then soaked for 48 homs befme test, stored outdoors on a clay 
loam in Skokie, Dlinois, or stored outdoors on a sandy soil in Dallas, Texas. Specimens 
were removed and tested at specified intervals over a twenty-year period. 

Pro.oen.v C'-Odc 1110 MawiaJ CblDGlCDstics 

This material was JRJ)ll'CCl from ASTM ClSO Type r cement and siliceous sand and 
gravel from Victoria, Texas. The cement was designated Cement o in this series. The 
concrete mix contained~ lbs of cement per cubic ymd of concrete and bad a water-cement 
ratio of o.s3 • No chemical admixtures wen used. 

I 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 ~ Material Code Ol __ c;,_s_· __ Property Code /000 

Portland cement concrete 
6-e~i~' Update Pacta9• Number 0 

Noe mo) -We ~1" lft+oMla.+i o I\ Rev1a1on Control Code 0.0 
Siat\e.. A9re9ate Quality JAvel _ 

~erie~ '29'4' Vic.torio. S,H~o".S 

MixNo. PV3 

Pm,peey Code 1010 Descriptive Infonnation 

This material is a normal-weight concrete that was prepared at the Portland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the perfmmance of concrete pavements. Prismatic-shaped specimens were cast 
from this material and then subjce1Cd to one of the following five curing conditions: moist 
cured, air cuml, air cmed and then soaked for 48 homs before test, stmed outdoors on a clay 
loam in Skokie, Illinois, or stored outdoors on a sandy soil in Dallas, Texas. Specimens 
were removed and tested at specified intervals over a twenty-year period. 

Pmzttv Ca1G 1110 Mgria1 CIJaracmrimca 
This material was prepared from ASTM ClSO Type :X cement and siliceous sand and 
gravel from Victoria, Texas. The cement was designated Cement J2.. in this series. The 
concrcte mix contained~ lbs of cement per cubic ymd of concrete and had a water-cement 
ratio of 0.-,1. No chemical admixURs were used. 
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Page 1 Material Code 01...,e,_5_·_· __ Property Code~ 

Portland Cement concrete 
6-er1i: f'O. I Update Packap Number O 

Noema)-We~ ;p,fo rn\ et+i M aena1on control COde o.o S-tore. A 7r•gate Quality Level_ <eri~~ "2c:r&:,. Vie-tono. S,li~o\).s 

Mix No. ev1 

PnmeJ\Y Code 1010 DepipJive Jnfonnation 

This material is a normal-weight concrete that was prepared at the Portland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the performance of conc=te pavements. Prismatic-shaped specimens were cast 
from this material and then subjected to one of the following five curing conditions: moist 
cmed, air cured, air cured and then soaked for 48 homs befme test, stoled outdoors on a clay 
loam in Skokie, Dlinois, or stoml outdoors on a sandy soil in Dallas, Texas. Specimens 
wete removed and tested at specified intervals over a twenty-year period. 

Pnmel\Y Code 1110 YamdaI CbaractmsJics 

This material was prepaml from ASTM ClSO Type I cement and siliceous sand and 
gravel from Vi~ Texas. The cement was designated Cement£ in this series. The 
concrete mix contained~ lbs of cement per cubic yam of concrete and had a water-cement 
ratio of o. ~. No chemical admixtures were used. 

7i 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 ~ Material Code Ol_C,_8

11111
• __ Property Code tQ.QQ. 

Portland Cement Concrete 
6-t?rtif"o.f Update Pac:ta9e Number O 

Normed -We :-r I,1-+omt«+i °" Rena1on Control Code o.o 
S-tore. A qreqate Quality IAvel _ 

~erie~ ~c;-~ Vic..'h>t"\o. S,li~ou.s 

Mix No. EV2 

Pro.Pel\Y C-Ode 1010 PescriPJixe Infonnation 

This material is a nmmal-weight concrete that was prepmed at the Portland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the performance of concrete pavements. Prismatic-shaped specimens were cast 
from this material and then subjected to one of the following five curing conditions: moist 
cured; air cum:l, air cmed and then soaked for 48 hours before test, stoled outdoors on a clay 
loam in Skokie, Dlinois, or stoled outdoors on a sandy soil in Dallas, Texas. Specimens 
weie removed and tested at specified intervals over a twenty-year period. 

Pro.Pem Olde 1110 Material CJ8J¥fm:isdcs 

This material was prepmed from ASTM C150 Type r cement and siliceous sand and 
gravel from Victoria, Texas. The cement was designated Cement E in this series. The 
conaete mix contained fil lbs of cement per cubic yard of concrete and had a water-cement 
ratio of o, S'3. No chemical admixURs weie used. 

7'1 
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Page 1 Material Code Ol_C,_8_. __ Property Code~ 

Portlana Cement concrete 
6eY1ct"'Q.I Update Package Humber O Noem,al -We!:-r Ill-to nwt et+i Of\ ReY1a1on Control Code 0.0 S-tar,e. A gregate 

Quality Level _ ~erie~ ":lS'&:,. Vic.t-ono. S,lia!O\J.S 

MixNo. EV3 

Pnmem C-Odc 1010 I.2c.aiD . Inti • uveonnatton 
This material is a normal-weight conaete that was JRPared at the Pmtland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the performance of concrete pavements. Prismatic-shaped specimens were cast 
from this material and then subjected to one of the following five curing conditions: moist 
cured, air cured, air cured and then soaked for 48 hours before test, stored outdoors on a clay 
loam in Skokie, Dlinois, or ston:d outdoors on a sandy soil in Dallas, Texas. Specimens 
wen, removed and tested at specified intervals over a twenty-year period. 

Pnme11Y C-Odc 1110 Memu CJarac;twtics 

This material was prepared from ASTM ClSO Type :r cement and siliceous sand and 
gravel from Victoria, Texas. The cement was designated Cement Ji in this series. The 
concrete mix contained :as-+ lbs of cement per cubic yard of concrete and had a water-cement 
ratio of o,, 1 • No chemical admix1meS wem used. 

ro 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1· Material Code 0l __ C:-.._B __ _ Property Code /000 

Portland Cement concrete 6-elll~f"QI Update Package Humber O NOf"'maJ -we:.,. J:Mo rn\ Cl+; 01' R•Viaion control Code 0.0 6-ra~~, Agregate 
Quality Level_ <erie~ -=,c:;-~. Vktor,a S;\'ic.eous 

Mix No. X:\I\ 

PnmettY Code t 010 Descriptive Infonnation 

This material is a normal-weight concrete that was prepared at the Portland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the performance of concrete pavements. Prismatic-shaped specimens were cast 
from this material and then subjected to one of the following five curing conditions: moist 
cured, air cured, air cured and then soaked for 48 hours before test, stored outdoors on a clay 
loam in Skokie, Dlinois, or stored outdoors on a sandy soil in Dallas, Texas. Specimens 
were removed and tested at specified intervals over a twenty-year period. 

PmPCttY Code 1110 Materi,al Characterim;s 

This material was prepared &om ASTM C150 Type ::r cement and siliceous sand and 
gravel from Victoria, Texas. The cement was designated Cement .1L and is a blend of 

~ Cements AJ), and E in this series. The concrete mix contained_!!!!_ lbs of cement per cubic 
yan:l of concrete and had a water-cement ratio of o. '40. No chemical admixtures were used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 Material Code 01 __ c:,_g_· __ Property Code~ 

Portland Cement concrete 
&er1~f"Ctl Update Package Humber O 

Nor-maJ -we =1" ~rm«+i M Reviaion Control Code 0.0 (cc-Q."d A gragate 
Quality Level_ ~erie!i -,c:;-t,, Vic.-t"ar,(l S\ \iutt,".5 

Mix No. X\/'2.. 

Prm1erlY Cade 1010 Descriptive Infonpation 

This material is a normal-weight concrete that was prepared at the Ponland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the performance of concrete pavements. Prismatic-shaped specimens were cast 
from this material and then subjected to one of the following five curing conditions: moist 
cured, air cured, air cmed and then soaked for 48 hours before test, stored outdoors on a clay 
loam in Skokie, Illinois, or stored outdoors on a sandy soil in Dallas, Texas. Specimens 
were mnovcd and tested at specified intervals over a twenty-year period. 

fnmetlYOJde 1110 MamaJ Cbaracm&Jics 
This material was prepared from ASTM ClSO Type :r cement and siliceous sand and 
gravel from Victoria, Texas. The cement was designated Cement~ and is a blend of 
Cements Al), and E in this series. The concrete mix contained~ lbs of cement per cubic 
yard of coJKZtc and had a water-cement ratio of o.s,. No chemical admixtures were used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Page 1 ,t:11'-\, Material Code 01 ..... C __ B __ _ Property Code l000 

Portland cement Concrete 6-e~~f"Q I Opdate Package Number 0 
Normal -we ="t ~ rm t.t+i o" Reviaion Control code 0.0 &n,,te\ A gregate 

Quality Level _ ~erie~ '2~&2 Wl..toriCl sw,~~ 

Mix No. XV3 

Pmpeny Code 1010 Pe&crimive Infonnation 
This ma1erial is a nonnal-weight concrete that was prepared at the Portland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the performance of collCiete pavements. Prismatic-shaped specimens were cast 
from this material and then subjected to one of the following five curing conditions: moist 
cured, air cured, air cured and then soaked for 48 hours before test, stored outdoors on a clay 
loam in Skokie, Illinois, or stored outdoors on a sandy soil in Dallas, Texas. Specimens 
were removed and tested at specified intervals over a twenty-year period. 

PameJlY Code 1110 Material CharacJfaimcs 
This material was pICpared from ASTM Cl50 Type :r cement and siliceous sand and 
gravel &om Victoria, Texas. The cement was designated Cement 2L and is a blend of 

~ Cements A,D, and E in this series. The concrete mix contained Ss-4- lbs of cement per cubic 
yam of concrete and had a water-cement ratio of .Qill. No chemical admixtures were used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 Material Code 01 ..... C_,B_. __ . __ Property Code /000 

Portland Cement Concrete 
6€Vl~f'Qf 0pdat• Packa9• Number 0 

Normal -we=..- · IMomtCl+i 01\ aevtaion control Code 0.0 6rgve.l Agregate Quality Level _ ~erie~ ~c;"' E\Qin DoloMHk. 

Mix No. )(WI 

Promtv Code 1010 DesCJiptive Infonnation 

This material is a nonnal-weight conaete that was prepared at the Portland Cement 
Association, Skokie, Illinois, in 1948 u part of a study to evaluate the influence of curing 
conditions on the performance of concrete pavements. Prismatic-shaped specimens were cast 
from this material and then continuously moist cured. Specimens were removed and tested at 
specified intervals over a twenty-year period. 

Pnmcrtt Code 1110 MarmiaJ CltaracterisJics 

This material was prepared from ASTM ClSO Type I cement and dolomitic sand and gravel 
from Elgin, Illinois. The cement was designated Cement X and is a blend of Cements A, D, 
and E in this series. The concrete mix contained ,3q lbs of cement per cubic yanl of 
concrete and bad a water-cement ratio of .QdfZ. No chemical admixtures were used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 ~ Material Code 01 .... C_,,S_,· __ 

Port an cement concrete 
NOf"ma) -we· ~ · 

........... ..,......_.___ A re e 
oloM'm'-

MixNo.XW2 

Pro.PettY CQde 1010 

Property Code /000 

6-er1ef'C4. I Update Package Number O 
Reviaion Control code o.o 

Quality Level_ 

Pesmptive Infonnation 

This material is a normal-weight concrete that was prepated at the Portland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the performance of concrete pavements. Prismatic-shaped specimens were cast 
from this material and then continuously moist cured. Specimens were removed and tested at 
specified intervals over a twenty-year period. 

Pnmenv Code 1110 Material Charac1CJimcs 
This material was prepared from ASTM C150 Type I cement and dolomitic sand and gravel 
from Elgin, Illinois. The cement was designated Cement X and is a blend of Cements A, D, 
and E in this series. The concrete mix contained ~ lbs of cement per cubic yard of 
concrete and had a water-cement ratio of o,SJ. No chemical admixtures were used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 Material .Code 01_c;,_.s __ · __ Property Code /000 

Portland Cement Concrete 
6,e,1~f'Q, Update Package Number O 

Normal -We =-r l:MorYt'\et+i O ,i Revia1on Control code o.o 6ra~el Agregate 
Quality Level_ ~erie~ "29'&. E\o.if'\ OoJo)t\i+,c.. 

MixNo. XW3 

Property Code 1010 Descriptive Infonnation 

This material is a normal-weight concrete that was prepared at the Ponland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the performance of concrete pavements. Prismatic-shaped specimens were cast 
from this material and then continuously moist cured. Specimens were removed and tested at 
specified intervals over a twenty-year period. 

Pumcn.Y Code 1110 Material CIJaracterisJics 

This material was prepared from ASTM C150 Type I cement and dolomitic sand and gravel 
from Elgin, Illinois. The cement was designated Cement X and is a blend of Cements A, D, 
and E in this series. The conaete mix contained~ lbs of cement per cubic yard of 
concrete and had a water-cement ratio of 0.1 I. No chemical admixtures were used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 ~ Material Code 01,_,;:C_..__A __ _ Property Code tQQQ. 

Portland Cement concrete 6-e~~f"Qf Opdate Package Number O Norma) -We~h,1" · :lft-tomtGl+i Of\ Reviaion Control code 0.0 Stone. A gragate Quality Level_ c;.erie5. '2S"&,. e:,~~wrst l.iMt•s·to"e.. 

Mix No. )( L\ 

PnmeJlY Code 1010 Descriptive Infonnation 

This material is a nonnal-weight concrete that was prepared at the Portland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the performance of concrete pavement.,. Prismatic-shaped specimens were cast 
from this material and then continuously moist cured Specimens weie removed and tested at 
specified intervals over a twenty-year period. 

PnmeJlY Code 1110 MnWiaJ Charactetisnca 
This material was prepared from ASTM ClSO Type I cement, dolomitic sand from Elgin, 
Dlinois, and crushed limestone from Elmhurst, Illinois. The cement was designated Cement 
X and is a blend of Cements A, D, and Bin this series. The concrete mix contained~ lbs 
of cement per cubic yard of concrete and bad a water-cement ratio of 0,40. No chemical 

~ admixtmes WCIC used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page l• Material Code 01 ..... C_,A....,· __ Property Code tQ,QQ 

Portland Cement Concrete 
6€>1i: f'C-l I Update Package Humber 0 Nor-m,} -Wei~hT 
~miet+iof\ Rev1a1on control code 0.0 ~-tot\e A gragate 

Quality Level_ ~erie~ ~~" EIMkurrt L,mt"!>-t'one. 

MixNo. XL2. 

PumetlY Code 1010 DescriPtive Infonnation 

This material is a nonnal-weigbt concrete that was prepared at the Portland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the performance of concrete pavements. Prismatic-shaped specimens were cast 
from this material and then continuously moist cured. Specimens were removed and tested at 
specified intervals over a twenty-year period. · 

PameitY Code 1110 Material Characteristics 

This material was piepared from ASTM ClSO Type I cement, dolomitic sand from Elgin, 
Illinois, and crushed limestone from Elmhurst, Illinois. The cement was designated Cement 
X and is a blend of Cements A, D, and E in this series. The concrete mix contained so, lbs 
of cement per cubic yard of concrete and had a water-cement ratio of o.s,3. No chemical 
admixtures were used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 Material Code 01 CA· Property Code~ 

Portland Cement Concrete C:,-e,-,~N:lf Update Package Number O 
Noema1-We:-r It,-to,m Cl +i M Rev1a1on Control code 0.0 
$±PM Agragate Quality Level_ 

~erie~ 42c::&. E1"4k~rsi Lilklsfo'1e 

MixNo. XL3 

Prow1Y Code 1010 Descriptive Infonnation 

This material is a normal-weight concrete that was prepared at the Portland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the performance of concrete pavements. Prismatic-shaped specimens were cast 
from this material and then continuously moist cured. Specimens were removed and tested at 
specified intervals over a twenty-year period. 

Pumen.v Code 1110 Material CbaractCJ:isrlc;s 

This material was prepared from ASTM C150 Type I cement, dolomitic sand from Elgin, 
Illinois, and crushed limestone from Elmhurst, Illinois. The cement was designated Cement 
X and is a blend of Cements A, D, and E in this series. The concrete mix contained 37~ lbs 
of cement per cubic yard of concrete and had a water-cement ratio of o., l. No chemical 
admixtmes were used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol_C-.....:::8=---- Property Code I 000 Page 2 
Portland Cement Concrete 

~Ylerul Op:late Package Number 0 IJo(Ma l-We.gtf\t 
Rev1a1on Control Code 0.0 : ;;:~[mg±JOl! 6-f'Qval Ag egate 

Qual.1ty Level_ 4Serie~ -:tc::-, .. v:G.-tot'la 'Silic.eous 

Mix AV\ 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 
lb/yd 

3 Property Constituent Material kg/m Code 

Portland Cement 
AS'l'M C 150, 'l'ype :C (o \S 2.001 -- -

Fine Agqre;ate - 1042 2.2 l I 
Coarse Aqgre;ate 2\5"4- 2. '2.2.2.. -

- - - -
Water ~ 2421 -
Total - 40lol 

W4l..\dln ,+ ··· · -- \Ullc,. deri ed +tnlM • · • 1
-0 .. ..-. l'l'!"I 'I/ .;... • •-• 1 • ~ r«tiri ~ o.~ • 

-

Property Code 1220 I Proceaain9 Infoaution 
. 

she!.~ ~\\ow\t\!, \Jo \i ~ '2Sl.!S: Z. ( +\.\.i~ e a.~e ) Si~ 
~(' ~il!i ~a&- a~• s~d BbVI 

. 
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STRUCTURAL MATERIALS HANDBOOK 
~ Series356 

Mix Nos. AV1. AV2, AV3, DV1. DV2, DV3, EV1, EV2, EV3, 
AhV1,AhV2,AhV3,DhV1, DhV2,DhV3,EhV1,EhV2,andEhV3 

Volume 3 - Material Data Sheet 
Page 2 (cx>nt.J 

Property CQde 1220 processing Information 

6x6x30•ln. prisms were cast from this material to determine flexural strength and dynamic modulus of 
elasticity. Following flexural tests, beam ends were tested in compression as 6-ln. modified aJbes. 
Before testing, specimens were either moist cured, air cured, air aJred and then soaked, stored outdoors 
in Skokie, lllfnois, or stored outdoors In Dallas, Texas. 

Moist-cured specimens were continuously stored in a moist room with a nominal ter11>erature of 73°F and 
100% relative humidity. 

Air.cured specimens were cured 7 days in a moist room with the above conditions, and then stored 
Indoors at a nominal temperature between 70 and 750f and at a relative humidity of approximately 50%. 

•Air cured - saturated before test" means specimens were cured 7 days In a moist room and then stored 
Indoors as described above. Specimens were soaked In water at 75°F for 48 hours prior to testing. 

Specimens stored outdoors In Skokie, Illinois were cured 7 days In a moist room and then stored 
outdoors on a clay loam. Specimens were stored side by side on the ground with soil packed around the 
sides. Only the top surface of the specimens was exposed to the atmosphere. The average daily relative 
humidity in Skokie normally varies from 66 to 75 percent and averages about 70 percent. The annual 

~ precipitation Including snowfall is about 33 In. Annual air temperatures usually range between -8 and 
91CW:. 

Specimens stored outdoors In Dallas, Texas were cured 7 days In a moist room and then stored outdoors 
on a sandy soil. Specimens were stored side by side on the ground with soil packed around the sides. 
Only the top surface of the specimens was exposed to the atmosphere. The average dally relative 
humidity in Dallas normally varies from 64 to 75 percent and averages about 69 percent. The annual 
precipitation induding snowfall ls about 29 in. Annual air temperatures usually range between 18 and 
102Clf. Dallas experienced a prolonged dry period immediately before the 5-yeartests. 

91 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Coct. Ol...::1Ci::.:S=--- Property Code 1000 Page 2 
Portland Cement Concrete 

~~era.I Opdate Packa9e Number O AJorMo l- We~kt 
Rev1a1on Control COde 0.0 rifocmrl on C:rmva.l A9 e9ate 

Quality Level_ c;eriPc.. ~,:-, ... v;L:.+oKca ~ilic.eous 

Mix Av2. 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 
lb/yd 

3 Property Constituent Material ka/m Code 

Portland Cement 
2.001 ASTM C 150, Type J: 453 - --

Fine Aggregate l\C\3 2.2. l I -
Coarse Aggregate 2\S-4 2. 22.2. .., -

- - - -
Water 240 2421 -
Total - 4040 

w,·, ... kt ,+ . . -- c:.. ,t-,.; ,,-A +t'P\IM . • - L 0 -••• •-• ~II 'I/ -••-~ ,. ~ rcrtiri ~ o.c:;':l • 
-

Property Coda 1220 I Proceaalng Infozmation 

SI~ 5\\ee.'t ~\\o!i!:}\f\! Vg t 3 12A&I= z. ( +~-.~ ett~e ) 

J;a,- ~i! EJg~ .. a~, and BbVI 

. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 

~ Material Code 01_.C._S=--- Property Code 1000 Page 2 

Portland Cement concrete 
~Yler-al Opciate Package Humber O IJorMc.a l- We.glht Rev1a1on Control COd• 0.0 d±ofn:,q+,on C:,-~"cz.l Ag egat• Quality Level_ 'SeriPc.. ~c::-, ... v:~+oKa ~iliuous 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type :t_ 35'4- 2.001 - -

Fine Aqqreqate - 1246 2.~ 

Coarse Aq9reqate -- 2\S4 2. 22.2. 

- - - -
Water ~ 2421 -
Total 4007 -

Wo·,ttln 11° - ~ ~n c.. deri'I~ +tnlM I 1- ~ r«tio m o., I 0 au•l'r'I -r • •-• I" . -

Property Code 1220 I Procesain9 Infoaaation 

Sss:. ~t ~\\a~\"!, \Jo \i '3 S2A!I: z. (+k.i~ ea.~e) 

J;ar Mi~ ~g&: .. A~ I s~d BbVI 

. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Coda Ol_C...,8=--- Property Code 1000 Page 2 
Portland Cement Concrete 

~>1eral Opdate Package Humber O IJormo l- We.!1,ht Reviaion Control code o.o .:i-fucma±I on 6-t"U"el Ag eqate 
Quality Level_ serier.. ~c::'IA V;t::t•of"\a ~iliaous 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 1S0, Type ..L lo2~ 2001 - --

Fine Aggregate - l<:>zq 2.~ 

Coarse A99r99ate 2lS-4- 2.22.2. -
- - - -
Water 250 2421 -
Total - 405"t:f 

w~\Aff't 1i - ~ -- d~t'i ,bl ~~IM _. - 1
--0 -■-• •~• 111>.lnC.. 't/ ~,,._. 1 • ~ rdtin lff 0,40 • 

-

Property Code 1220 I Proces1iq Infonaation 

S..r. ~T ~\\o!l:l)t\!, \/o \. -S ~Aa'= Z. ( +hi~ e a.~e ) 

~r Mi25. ~'2&:· 4ll' s!ld BbVI 

. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material C~ Ol_C_S ____ _ Property Code 1000 Page 2 

Portland Cement Concrete 
~rte~ 

Update Package Number 0 
AJorMo l- We.!ifet aeviaion Control code 0.0 ti.fur ra+, on (:rn,..,al Ag eqat• 

Quality Level_ Se~iec.a -ac::-, ... V:t:.+oria ~ilic.eous 

M,x ov2 -

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 3 Proper'ty 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type I 4it>I 2.001 - --

Fine Aggregate l\1q 2.2 l I - --
Coarse A99re9ate 2154 2.'2..2.2, -- -

- - - -
Water 244 2421 -
Total 403-2:, -

W~\dk-t 0~ :=,; .. ~..;.- ~ll-C.. d~l"'itied +~IM _, .:-. /- ~ r«tio trf as3 • -

Property Coda 1220 I Proceaaift9 Infoaaation 

SBs:. ~~ ~\\ow\n!, \Jo\. 3 ~A&!I= Z. (+k.·,~ ea.se) 

~(' Mizs. ~'2i:• a~, sand BbVI 

. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 .... C--..::;;;8_,_ __ Property Coda J.QQ.O Page 2 

Portland Cement Concrete 
~~e~ Opdat• Package Number O kJorMol-We.i;~t Revia1on Control code 0.0 dtQC q+jon ~f"Qvcl A99 egat• 

4Seri~r.. ~c:-,4' v:,_-tot"\a Siliuous Quality Level _ 

Property Code 1210 Material Composition 

Mix Proportions per unit Volume 
,3 3 Property 

Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type :I 3S4 2.001 - -

Fine Aggregate 124'8 2.2. l I - -
Coarse Ag9r99ate 2\54 2. 7.:z.2, -

- -- - -
Water ill. 2421 -
Total +007 -

W.o\111lrt I~ -- • ,U/1 c.. ,1.~,.;-1,.A +t'P\IM . 1- ~ raio ~ 0,71 0 -··- ·-· -· -·-- ,. . 
-

Property Code 1220 I Proceaain9 lnfonsation 

Ssu:. ~'r ~\\o!!!\"! Vg t 3 S2A!11 z. (+hi~ ea.se) 

~r MilSa ~g5: .. all 1 g!l.d BbVI 

. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 

~ Material Coda 01__.C.._S=--- Property Code 1000 Page 2 

Portland Cement Concrete 
~Y\eral Opdate Package Number O klorMc:al-W:lfrt Rev1a1on Control code o.o : ;;:£:acma±i on (:rrQ.,,QJ A egat• 

Quality Level_ ':)erie~ ~er," v:~ . .-tor,a Scliuous 
-

Mix EV\ 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 3 Proper1:y 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type :C (o\4 2.001 -

Fine Aqqr99ate - l 05"" 2.2 l I 

Coarse Aqqre9ate - 2.\S-4 2.22.'2 

-- - - -
Water 24-lo 2421 -
Total ~o -

W4'.\t1ln o+ -··· : __ ~t'lC.. d.~ri'IM +t'P\IM ~r_ !_.-/1<-~~ r«tiri trt 0.40 • -

Property Code 1220 I Processing Infonsation 

Sis. ~-r ~\\o~\":!, Vo \i '3 szaa9= z. (+hi~ ea~e) 

I;ar Mi! ~gs. .. a~, stid BbVI 

. 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01...,C--=S;:...... __ Property Code lQQO Page 2· 

Portland Cement Concrete 
~,ie~ 

Opdat• Package Number O llorMo l- We.~tt 
Rev1a1on Control COd• 0.0 -;;::S:gc:'5+1 on ~f"Q.vctl Aq egate 

Quality Level_ 'Serie r... '::IC::-/ ... v;G.-t"t>t'la c;,(iuous 

Mix EV2. 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 1S0, Type :C ¾I 2.001 -- - -

Fine Aq9regate - \ \7~ 2.2. l I 
Coarse A99re9ate - 2l54 2.~2.2, 

- - - -
Water ~ 2421 -
Total 40:!e> -

Wd.\,1l\'1 a+ -■u : .,. ,- v.1,a C.. ...141n'/ed .Ct'P\Wl _. _1 
-A; t"dt'ir, lff 0.$3 • -.------■• -

Property Coda 1220 I Processing Infozmation 
,. 

( +ki~ e e1se ) Sss:. ~~ ~\hu""'"!, 'Jo\. 3 12A!I= Z. 

w- Mi! EJa, .. a~1 s~d BbVI 

. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
~. Material Code Ol_C_S ____ _ Property Code 1000 Page 2 

Portland Cement Concrete 
~Yleral Opdate Packa9e Number O kJorMc:al-We.!ikt Rev1a1on Control Code 0.0 1.fucme+;o n &m-,a,l Ag egate 

Quality Level _ Ser,~~ -:a&:", .. V7~"'a ~iliaous 
-rvr,x EV3 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type I 3S4 2.001 - -

Fine Aggregate l'2.4-S 2.~ - --
Coarse Aggregate 2.\~4 2. 7..2.2, - -

- - - -
Water 6fil. 2421 -
Total 4-007 -

W4'.,tth.-"t O"t .. . • -- ~II t.. ,l~,-i ed +~IM ' 1
-a ■r• 1...,., .., ._. • •--• I --; rt:d'io trf o,; I • -

Property Code 1220 I Proc:eaaing Infonution 

S•s:. :ltv!!A.'t ~\\o~)":!, Vo\. 3 '2A!I: z. (+n:,~ ea~e) 

l;or Mi~ ~g, .. a~, Sl!ld BbVI 

. 

9'1 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01_.C_.B.__ __ Property Code 1000 Page 2 
Portland cement Concrete 

~Yl-et"'O.I kJorMol-Weilkt Opdate Package Number 0 

-;;::S:Qcmta+1 on Rev1a1on Control Code o.o &r~~~, Aqq egat• 
'Ser,Pc.. '2~1- Victor,o. Silic.eoo$ Quality Level_ 

Mix 'XV\ 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

Constituent Material 
.3 3 Property 

kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type :C b\S 2.001 

Fine Aggregate 104~ 2.Z l I 

Coarse Aggregate 2\54- 2. 2:z.2. 

2421 

Property Code 1220 Procesain9 Infoaaation 

6x&x30-ln. prisms were .cast from 1h11 material to determine flexural 81rength and dynamic modulus of 
elasticity. Followfng flexural teltl. beam ends were tested In co111>resslon as 8-ln. modified aibes. 
Before testing, specimens were either moist cured or stored outdOorl In Skokie, latnols. 

Molst<Ured specimens wtl9 conttnuously stored In a moist room with a nominal terq,erature of 7:3°F and 
100% relative lllmldlly. 

Specimens stonld outdoors In Slcolde, llllnola were cured 7 days In a moist raom and then stored 
outdoors on a clay loam. Specimens were stored side by side on the ground with sol packed around the 
sides. Only the tap IUlfacl of the specimens was exposacl to the almDaphn. Thi average daly relatlva 
tlimidlty in Skokie normally varies tram 88 to 75 percent and averages about 70 pe,ce..., The arn,al 
prectpltatlon Including snowfal Is about 33 In. Arn.Ill air temperatures usually range between -a and 
91Clf. 

too 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 

Material Code Ol .... Cr...iBs..--- Property Code lQQO Page 2 

Portland Cement Concrete 
~>1era.l Opdate Package Number 0 IJorMcal-We.i~ht Rev1a1on Control COde 0.0 1-fucm0+,on C:rrd~e, Agq egat• Quality Level_ 

'Seriec... ~~1,,,, Vic::tor,Cl SHi"eou~ 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type :( 45h 2.001 --

Fine Aqgregate -- \\ e»~ 2.~ 

Coarse Aggregate - 215>4 2._'2.2.'2, 

- -- - -
Water 242.. 2421 --
Total -- 403'c 

w.·,ttk"t 0~ "~~t' VJ/I c.. ,l~t"i'/fl,I +n-. .. . -• - ~ - ~ rdl-it, .tff 0.$3 • --·~ ~- ,. -

Property Code 1220 Proceaa1q Infozmation 

6x6x3o-tn. prisms were cast from this material to determine flexural strength and dynamic modum of 
elasticity. Fonowlng flexural telll, beam ends were tested In coq,raaalon as 8-ln. modlled cubes. 
Before testing, specimens were elltler moist cured or stored outdoors In Skokie, latnols. 

Moist-cured spedmens were contlnuously stored In a moist room wllh a nominal tell"9ralure of 730f and 
100% relatlve tumldlly. 

Specimens slor8d outdoors In Skokie, lfflnols were cured 7 days In a moist room and then stored 
outdoors on a clay loam. Specimens were stored side by side on the ground with sol packed mound the 
sides. Only the tap surface of lhe specimens was exposed to the atmoapher9. The average dally relative 
humJdity In Skokie nonnally varies from 88 to 75 percent and averages about 70 pen:ert. The am.all 
precipitation Including anowtan Is about 33 In. Arnlal air temperatures usually range between -a and 
91Cf. 

101 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 

Material Code 01 ...... Cl.,,IB-=---- Property Code 1000 Page 2 

Portrana cement concrete 
~1tero.l kJorMcal-We.~kt Opdat• Package Humber 0 

Rev1•1on Control Code 0.0 -;~cma+1on 6:r~~el A9 egate 
seriPc.. 'a.t::J. Victor,ca 5\lic.eoo~ Quality Level_ 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

Constituent Material 
.3 3 Proper-cy 

kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type ~ - 35"4 2001 

Fine Ag9r9CJate - \ 2.4 .. e, 2.Zl I 

Coarse A99re9ate - 2.\5'+ 2. '2.2.2, 

- -- - -
Water 25'1 2421 -
Total 4007 -

w,·\d1rt o.(. -··.: 1<"". ~II C.. ,lpr,i~e,j +f'nlM ~, ~--:. ,;:;-/- .L rdt-i~ tff O ., \ e 

-

Property Code 1220 Proceaaint Infozmation 

&x6x30-ln. prisms were caat tn,m 1h11 material to delennlne flexural strength and dynamic modulus of 
elastlclly. Following flexural telll. beam ends were tested In co""'91110n as 1-kL mod1lled a1bes. 
Before testing, specimens wera elltler moist aired or llOr8d outdoors In Skokie, lllnois. 

Mo1st-a1rad apeclmans wera contln.laully IIOr8d In a moist room wlh a nominal terq,erature of 7:3°F and 
100% relative tunldly. 

Specimens stonld outdoorl In Slcalde, llllnoll were cured 7 dayl In a moist room and then stored 
outdoors on a clar loam. Specimens went stored side by side on the graunct with IOI packed mound the 
sides. Only the tap llllfacl ol ttw apeclmenl wa exposed to the atmosphn. Thi average dally relative 
a.,midlty In Skokie normally varlll from 88 to 75 percent and averages about 70 percert. The am,al 
preclpllatlon lncludlng snowfd II about 33 In. Arnlal air terq,eratures usually range between -a and 
911=. 

• 



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material Code 0l_C=--8---__ Property Code 1000 Page 2_ 
Portland Cement Concrete 

~rt-ef"'f;J.I Opdate Package Number 0 kJofMol-Weigb:t 
Rev1■1on Control code 0.0 {zftJ.'le \ Aggregate t'.iEc010+, ~ n 

Quality Level_ 'Ser,Pc.. ~~,,. G°ll!lit\ noloM1tic.. 

M,x XW\ 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

kg/m 
3 3 Proper~y 

Constituent Material lb/yd Code 

Portland Cement 
ASTM C 150, Type :b_ k>39 2.001 - --

Fine Aggregate -- q57 22(1 

Coarse Aggregate -- Zl<o<o 2.'2.2.2. 

- - -- --
Water 2$"lo 2421 --
Total 4QJf, -

~~flta k-, of !Jtrler !1'1 t;i d~Ci"ed +~m ~mer:LCl!'Nt!trt ctitig af o.40. -

Property Code 1220 I Procesaln9 Infomation 

6x6x30-in. prisms were cast from this material to determine flexural strength. Following flexural tests, 
beam ends were tested In compression as 6-ln. modffled cubes. Specimens were contlnuously stored i n 
a moist room with a nominal temperature of 73Clf and 100% relative IIJmidlly. 

. 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol_Cr...;13c:;... __ Property Code 1000 Page 2 
Portland Cement Concrete 

~Y\eral Opcate Package Number O AJorMca l- ~Je.igbt-
Rev1a1on Control Code 0.0 b-rQ 'le.\ Aggregau : ;;-~C£:tHa+1~n 

~er,e~ "2c:1,. ~in Oolomifi'- Quality Level_ 

Mix xwz 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 3 Proper~y Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type 'I ~ 2.001 -- --

Fine Aggregate -- l\"3$ 2.2 l I 

Coarse Aggregate -- 2.llDfo 2.22.2. 

- -- -- --
Water 239 2421 -
Total ~ -

W".'" k-t o.t. ~;.-.-;'P'.- 11.ln c:. A4l~ive.d +~lftA . ___. -- ~ -~• • •~• I• ____._ rcrtio ttf o, <="2 • 
_, 

Property Code 1220 I Procesain9 Infoanation 

6x6x30-in. prisms were cast from this material to determine flexural strength. Following flexural tests, 
beam ends were tested In compression as 6-ln. moclifted cubes. Specimens were continuously stored I n 
a moist room with a nominal tempera1Ure of 73Clf and 100% relative tllrndlty. 

. 

I 



~ 

STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material Code 01_Ci;;.,;B ___ _ 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 1S0, Type I 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

Property Code 1000 Page 2 

Opdate Package Number O 
Rev1a1on control code 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Proper1:y 
kg/m lb/yd Code 

ill 2.001 --
12.10 22( I -
2.lC.OlD 2.22.2. -

- - -
241 2421 -

- ~ 

w~·lQft"t of !Jl'rl~C !lg~ dfcived :£Clm ~M@cl.Cl!'rtletrt rci2 ~ 0.11 . -

Property Code 1220 I Processing Infoanation 

6x6x30-in. prisms were _cast from this material to determine flexural strength. Following flexural tests, 
beam ends were tested In compression as 6-ln. modified cubes. Specimens were continuously stored In 
a moist room with a nominal temperature of 73Cf and 100% relative talmidity. 

. 

loS-



STRUCTURAL MATERIALS HANDBOOK . Volume 3 - Material Data Sheet 
Material Code 01...,;;c;;..;A~-- Property Code J.QQO Page 2 
Porciand Cement Concrete 

~Yler-al Opdate Package Number 0 IJor~ol-Weigh:t: 
Rev1•1on Control Cod• 0.0 s+or,e, Aggregate : ';i'±!2c~a+, ~n 

ser,e2 ~c:-"2 E:IMh.,,~t l.ir,,e~e Quality Level_ 

Mrx XL1 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

3 3 Property 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type :I: 70-4 2.001 -- --

Fine Aggregate - BS-I 2.2 l I 

Coarse Aggregate -- l'l'2.~ 2. 2-z2, 

- - -- -
Water '2.~-Z. 2421 -
Total 311,ofp -

W~\" l\"'t o.t ~ • .-.;-p.- ,._,,. ~ ,.l_pr-ived +~IM .. 1 
-/- .- (tf'l-if"\ ~ 0 40 VU"r-"111:--.-• 11r ~-•• t • 

oiiiT 

Property Code 1220 I Processing Infomation 

6x6x30-ln. prisms were cast from this material to determine flexural strength. Following flexural tests, 
beam ends were tested In compression as 8-ln. modff.led cubes. Specimens were contlnuously stored i n 
a moist room with a nominal temperature of 731= and 100% relative humidity. 

. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 

~ Material Code Ol_C_,,A....:.--- Property Code 1000 Page 2 
Portland Cement Concraca 1~11.er-a.l 0pdata Package Number O kJorMol-1,AJej~ht f ::,½cm0+1 ~,, Rev1a1on Control code 0.0 S-h,re Agg egata Quality Level_ 'Ser,e~ '2e:-1'1 EIMh"rst L ·,Me~°"''° 
Mix XL2. 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

kg/m 
3 3 Proper~y 

Constituent Material lb/yd Code 

Portland Cement 
ASTM C 150, Type I s-o \ 2-001 --

Fine Aggregate -- qqq 22( I 

Coarse Aggregate -- \C\2..9 2.'2.'2.2. 

- - - -
Water 2..<ofD 2421 --
Total 3'dS --

w4l_·,t1 k-t o.t. IA.lrrl-f'r ••n c. "'.eri'ied +~IM 1 ~ --'-- • df 1~ ...... , ....... , ,-~--,., rcrho o, • 
-

Property Code 1220 I Processing Infomsation 

6x6x30-ln. prisms were cast from this material to determine flexural strength. Following flexural tests, 
beam ends were tested In compression as 8-ln. modified cubes. Specimens were continuously stored In 
a moist room with a nominal temperature of 73Cf and 100% relative l'l.lmldlty. 

. 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material Code 01_Ci:;.cA..:-__ Property Code J..QQO Page 2 
Portland Cement concrete 

~rteN:tl Opdate Package Number O IJorMGll- ~Jeight"" 
Rev1■1on Control Code 0.0 S4a ;\e. Aggregate ~+!'.>Ct'.t!a+,on 

cser,ec,, .,_,::,,,. ~"'k"rstLime~P Quality Level_ 

Mix XL.3 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

kg/m 
3 3 Property 

Constituent Material lb/yd Code 

Portland Cement 
ASTM C 1S0, Type :t_ 37ft, 2001 -- --

Fine Aggregate -- 1070 2.2. l I 

Coarse Aggregate -- \q:zq 2.22.2. 

- - -- --
Water - -:U,7 2421 

Total ~ --
\Al"·, d h."'t o.t. ;.;..,,T;"P.- \1..111 c. A.Pt-1Ved +t"l'\IM .I _ 1-

wu,-"I ,~, 1 • -': r«t-io trf 0,71 • -

Property Code 1220 I Processing Infoanation 

6x6x30-in. prisms were cast from this material to determine flexural strength. Following flexural tests, 
beam ends were tested In compression as 6-ln. modffled cubes. Specimens were contlnJously stored in 
a moist room with a nominal temperature of 73Clf and 100% relative tllnidly. 

. 

,. 



STRUCTURAL MATeRIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code 01 CB· ------ Property Code JQ.a.C Page 3 

,...., 

Port~ana Cement Concrete 
~or:mo,t-W:ci~wt · 
&r~v<\ Ag~egate 
~n"'c.. "2.~ Vic..+o,..,o. S\1 i'-eo\J.s 

Mi,e.s wi+h w/c = o,4o 

Property Code 1310 

Mix No, 

A\/\ 

DVl 

EV\ • 
XVI 

Average Compressive 
Strength 

c~-ae:aal Update Package Number 0 
IA~~~ior, Revision Control Cod• 0.0 

Quality Level_ 

Baseline Information 

28-Day Compressive Strength Values 

MPa psi 

qozo -- --
,qso --

-- 9!5"$0 

S~20 --- --
-- --

Property 
Code 

3022 

All specimens were moist cured for 28 days. Each value listed above represents the average compressive 
strength from six 6-ln. rnocDfled cubes. The compressive strenglh of cylinders and modified cubes cannot 
be coff1)al'8d directly because of differences In the aspec1 ratio of the specimens. For moist curing, the 
compressive strength of 8-ln. modified cubes Is approximately 4% greater than that of ex12-ln. cytlnders 
(Ref.: Repon by Sharon Wood). 

/09 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01_c.s ___ · __ 

Portland Cement Concrete 
~ 0 Q'Nl, \- W ;Ci~ b,.,. 
&,~vs:\ Ag~egate 
~nPc.. "2.c:;t.. Vic.torio. S\li'-eov.s 

Property Code 1310 

Mix No, 

A.v2 
OV2 

f;VZ.. I 

xv2. 

Average Compressive 
Strength 

Property Code ..1.QQO Page 3 

c~tlei:ral Opdate Package Number 0 
To5o~\on Revision Control code 0.0 

Quality Level_ 

Baseline Infon1ation 

28-Day Compressive Strength Values 

MPa psi 

d:>510 --
ID1ZO -- --
/o730 --

. h7DO 

- --
. --

Property 
Code 

3022 

All specimens were moist cured for 28 days. Each value Bsted above represents the average compressive 
strength from six &-in. modified cubes. 1lle compressive strength of cyllnders and modified cubes cannot 
be coff1)8red dlrecdy because of dlferances In the aspect ratio of the specimens. For molal curing, the 
compressive strength of 6-in. modified cubes 18 approximately 4% greater than that of ex12-1n. cyl1nders 
(Ref.: Report by Sharon Wood). 

/10 



STRUCTURAL MATeRIALS HANDBOOK Volume 3 - Material Data Sheet 
,-....Material Code 01 c..s · ----

Portland Cement Concrete 
t,..1 ormp,1- \.J:ci~\1.,. 
&r~ v~ \ Ag~egate 

c:...-,.;..»c.. "2.CJ ... Vic..+orit1 S\I ic.eo\J~ 

Property Code 1310 

b.Y..~ 
QV.3 

EY3 I 

xv~ 

~" Average Compressive 
Strength 

Property Code .J..Q.'2.0 Page 3· 

Cz'-aeml Update Package Number 0 
T. I\~ 9 N'Nt'T \Or, Revision control code 0.0 

Quality Level_ 

Baseline Information 

28-Day Compressive Strength Values 

MPa psi 

4l~O --
4380 --
42qo --
4l20 ---- --

. -

Property 
Code 

3022 

All specimens were moist cured for 28 days. Each vakJe Hsted above represents the average compressive 
strength from six 6-in. modified cubes. The call1)r88Siva strength of cyllnders and modified cubes cannot 
be coff1)818d directly because of differences In the aspect ratio of the specimens. For moist curing, the 
compressive strength of 6-ln. modified cubes Is appn,xlmately 4% greater than that of 8x12-ln. cylinders 
(Ref.: Report by Sharon Wood). 

/// 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01..,,.;;C.;;.-B __ _ 

Portlano Cement Concrete 
t-J O !:!?'P, \- kJ ti~ k\T 

{;,,rpy~I Ag~egate 
~n,u, .,_~ Elair, OolOM 0l+k. 

Property Code 1310 

XW\ 

Average Compressive 
Strength 

Property Code J.QQ,o Page 3 

(.~~e:ml Update Package Number 0 
:I;l\~;,~\on Rev1a1on Control COde 0.0 

Quality Level_ 

Baseline Info~tion 

28-Day Compressive Strength Values 

MPa psi 

. 77SO 

_ ... _ --
-- -

. -- -
-- -

Property 
Code 

3022 

AD specimens were moist cured for 28 dayL Each value listed above represera the average compressive 
strength from six 8-fn. modllled cubes. 11'le CO,qnsslve ltr8Ugth of cyllndall and modllad cubes cannot 
be CCHq>8l9d dncdy blcll• of dlfe1911C81 In the aaplCt rallo of the speclmenl. For moill curing, the 
compressive strength of..,._ madllld cubel II approximately 4% greater than that of 8X12-ln. cyllndelS 
(Ref.: Report by Sharan~-

~ 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - MatertaJ Data Sheet 
~ Material Code 01....:::C....-B __ _ Property Code .J..Q.ao Page 3 

~ 

ort an Cement Concrete 
0 ?::!'AA\- lJ 'C i IO,.,. 

agate 
;,., OoloM·•+i~ 

Property Code 1310 

XW2 

Average Compressive 
Strength 

J 

&raeml Opdat• Package Humber 0 
Revision Control code 0.0 

Quality Level_ 

Baseline Information 

28-Day Compressive Strength Values Property 
Code 

MPa psi 

Co270 --
-··- --
-- --

. -- -

. 3022 -
All specimens were moist cured for 28 clays. Each value lated above rapraseru the average compressive 
strength from six 8-ln. modlled cubes. TIie coll1Rl&iVe llr8nglh of cyllndera and mocllled cubes cannot 
be COll1)8l'ld dlractly becaUle <at dlfere11C81 In the aspect ratio of the speclmlnl. For moist autng, the 
compressive strength of fMn. modllld cubel II approxlfflllely 4% greater than that of 8112-ln. cylndera 
(Ref.: Report by Shalon Wood). 

I I .3 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01-=C._.B __ _ 

ort an Cement Concrete 
ON't\d\- LJ,:i k,,_,-

egate 
itt OoloM ·1+k. 

Mixes. wH~ w/c= 0,71 

Property Code 1310 

XW3 

Average Compressive 
Strength 

Property Code J.Q!l,O Page 3 

Update Package Humber O 
Rev1a1on Control Code 0.0 

Qual'ity Level _ 

Baseline Infon1ation 

28-Day Compressive Strength Values 

MPa psi 

4-\40 -- -
-··- -

. -

. -- -

. -

Property 
Code 

3022 

All specimens went moist curac1 for 28 days. Each value llstecl above represera the average compressive 
strength from six &-In. modlild cubes. Thi m,qnssive lll'IUgth of cyllndell and modllad cubes cannot 
be 00ff1)8l'ICI dJrectly beca• al dlfe19nca In the apect ratio of 1tw spec1m1n1. For molll curing, the 
compnt11lve strength of I-In. modllad albea II approxlmalety 4% greater than that of ax12-1n. cyllnders 
(Ref.: Report by Shalan Wood). 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code Ol __ C __ >,., ___ _ 

ort an Cement Concrete 
ONM.\- W:c i k,,1"' 

e 
Li ,r,esh,rte 

Property Code 1310 

Average Compressive 
Strength 

I 

Property Code J.Q.ao 

C:reoem' 

Page 3 

Opdate Packa9e Humber 0 
Rev1a1on Control code 0.0 

Quality Level_ 

Baseline Infon1ation 

28-Day Compressive Strength Values 

MPa psi 

eoqo --
-- -

. -

. -- -
-- -

Property 
Code 

3022 

-

AD specimens were moist cured for 28 clays. Each value llltecl above represents tht average co...-e 
slrangth from six 8-ln. modlled cubes. The compresslv& streuglll at cyllnde11 and modlled cubes camot 
be cofl1)8t8d dlracdy becal• of dlfll811CN In ttle asptCI ratio of the specimena. For moist cuing, tht 
compresslv& stratlgttl ol 8-ln. madllld cubes II approxlmately 4% greater than that o1 ax12-1n. cylinders 
(Ref.: Report by Shalon Woad). 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 CA. ----
ort an Cement Concrete 

O!""!'M,l-Wt!, Kt 

Property Code 1310 

XL2 

Average Compressive 
Strength 

I 

Property Code J.QQ,o 

(:re '(\ffQ' 

Page 3 

Update Package Number 0 
Rev1aion control COd• 0.0 

Quality Level_ 

Baseline Infoxmation 

28-Day Compressive Strength Values 

MPa psi 

lD04-0 -- -
-- -

. -

. -- -- -

. -

Property 
Code 

3022 

-

All specimens were moist cured for 28 days. Each vu,e Bated above represents the average compressive 
strength from six 8-ln. modJfled cubes. 111a co,qnsslva strength of cyllnclers and modified cubes camot 
be coq,arad dlraclly beeauN of dlfentllCII In the IIPICI ratio of the apeclmena. For fflDllt curing, the 
compressive strength of 8-ln. modlled cubel la approximately 4% greater than that of ax12-1n. cyllnders 
(Ref.: Report by Shamn Wood). 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 

~ Material Code 01 CA. ----
ort an Cement Concrete 

0!1'!'9,\-Wc 1 k\.~ 

Property Code 1310 

Mix IJo, 

XL3 

Average Compressive 
Strength 

~ 

Property Code J.Qao 

C:rfoem) 

Page 3 

Opdate Package Number 0 
Rev1a1on control code 0.0 

Quality Level_ 

Baseline Infoanation 

28-Day Compressive Strenqth Values 

MPa psi 

40lo0 --
-- -
-- -

. -- -

. -- -

Property 
Code 

3022 

'"' 

All specimens were moist cured for 28 days. Each wue llstecl above represe,u the average compressive 
strength flam six 8-ln. modllled cubes. TIie cornpresalva strenglh of cyllnders and modfled cubal camot 
be C0"1)81'8d dncdy becluN of dlfll8IICll in ttw upecl ratio of the apeclmena. For fflDilt a.rrlng, the 
cornpresatva strenglh of 8-in. modllad cubes la appraxlmately 4% Q1Nt1r than that of ex12-1n. cylinders 
(Ref.: Report by Sharon Wood) •. 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol_C. ___ _ 

Portland Cement Concrete 
NormQ.\- WQi~kt-

Agg agate c:.,p,., C'C.. "2. r::: ,,, 

Mt')(€$ AVt
1 
Av,, ~f.V~ 

C.emerrt A 

Property Code 2000 

Constituent Material 

Portland Cement 

' 

Property Code 2.000 Page 4· 

~n~i"·d:!.:!ae[I! M~1'ef'\e1 \ ' Opdate Package Humber O 
~"ti P~i:jc. ReViaion Control code 0.0 

Cbt'\Cr~-m. Pn::,f?!':t\~ Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or Property Value Code 

ASTM C 150, Type.I '2.001 

C.;a S ~ 'lo 5<9d --
C2. $ l 'lo I'-, '2. --
C.~ A,. r/o 12,3 -
C4A-F, °lo 7,to -

Fh,e.tt est S \ a'me- 2c::t1 2\03 

ff1r- P~rmmL1i ln-1 --
,--est, r\'\-z. / ":, --

St1~rte:fj ~d£C llo5 2.10\ 
Turwi im r; 
M~/ "-!-&. -

F=ine=~ ~ aa~14j '89,0 ·212s 
· No. '32.S Sie~ 

(ASiM C. 430) 

/ti 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code 01 C. ----

Portland cement Concrete 
Normed- Wai~kt 

Agg agate 
~r·,c,c... "2.~/" 

1'1\\ x es D V \ 1 0 V'Z, ~ 0'<'3 
C.em:ert+ D 

Property Code 2000 

Constituent Material 

Portland Cement 

Property Code 2.000 Page 4 

Con:i:t'd!.:!ie ,rt M~-te ria \ ' Update Package Number O 
~ f\rJ P 19.~±ic.. aev1a1on Control Code 0.0 

Cnr'\Cr-~~ Propet:t,~ Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or Property Value Code 

ASTM C 150, Type.i '2.001 

C.3 $ /7o 43,2 --
Cz. S ~ 'lo 30,~ -
C. 3 A I ~o l\.2 --
C4A-F, % {p,q --

Fir1~rtes? S\Q'1ne,. '355 2\03 

ffar-- P:er-mealoi lny -
1 -est, r\'\ -z. / '-, --

Fit1~ll~;fj ~d£C I 't I 2\0\ 
T"tiJi im t:, 
rw,-i-/ ¼ "&. -

Firtenei~~ fras14j qs-.,'3 ·212s 
· No,'32S 5ie~ 

(ASiM. C 430) 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol_C.. __ _ 

Portland Cement Concrete 
Nor-m~\- Wei~kt 

Agg egate 
~-, c,c., "2. t:' /" 

Mi x,e$ EYI, E V2, I E'/3 
c.eM-ertt E 

Property Code 2000 

Constituent Material 

Portland Cement 

Property Code 2.000 Page 4 

Con~±'d:~etrt" Mo."t-eria \ ' Opdate Package Humber O 

~"'ci Pm±ic. Revision Control code o.o 
CbY'\Cr~ Prof!!'"'t\~ Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or Property Value Code 

ASTM C 150, Type .I '2.00\ 

C.~S/7o 4-7,tc, --
C:z. S l 'lo 2.Jo,2 --
C. 3 A, ofo I\, 7 --
C4:A-F, % 7,5 -

Fh,e.rte..s? S\a',nc., 3:31 '2\03 

lrl ~- P:2rmm\lJ i I""¥ -
-r -est, r\-\-z. I", -

s~en;f:t kl~dec l !JO 2\0\ 
Turiti im r:, 
m ~ I "-! -i. -

l=lrl~r!ei~,~ r:bsi4J 0to.a ·212.e, 
· No. '32.S Siew:: 

lASiM C.430) 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
tdllt\ Material Code 01 C. -=---- Property Code 2.000 Page 4 

Portland Cement Concrete Con~·fd:!.:!.e ~ M~-te t'ia \ ' Opdate Package Humber O Nof"M~,- W4i~kt 
~~d Pict!:d;j'= Revision Control code o.o Agg agate 

('QY'\C C""c,'!_;-e, e roprj:\e~ Quality Level_ 
5e-r\ £.~ 3 S" tn 

Mi)(eS. XU 1 ')(L--Z.1 )(L.:~ 'XVl,X\/2., XV3 1 XWl 1 XW'Z, ~XW3 
C.emert-t X * 

Property Code 2000 Constituent Material Information 

Constituent Material Material Description Property Property 
or Property Value Code 

Portland Cement ASTM C 150, Type.I '2.001 

C.3 $ /7o +'l-1 --
Ca. S z % 2A·.+ --
Ci3 Al ~o \\.7 --
C4A-F, % 7,4- -

F"iY1~tte.st S\a"me, 32.lD 2\03 

A~,,.._ Permmbi \n-y --
•-est, ""'-z. I", --

firJen;fj W~11ec ISO 210\ 
T""'' im t; 
M 'Z- / ks -z. --

Fin~=i~ ~q l?a&i4j qo,o ·112.s 
· No, '32.S Sieve: 

(ASiM. C.430) 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 5 Material Code Ol_C._...,B ____ _ Property Code ~ 

Portland Cement Concrete Cot\.~·\",+v:f'l'\t ~t-''O.\ 0pdat• Package Number 0 
~orma\- We~k-t at\CI P\o.-;.;k Revision Control Code 0.0 b;ca ve.\ A regate 

S-eri e!, 3c::-1o Vi.:.ti)r-io Si I keO\J!> c..o~~rete.. Pro~r--t·,e.s. Quality Level_ 

Mixes AVl, Av-z., A-V3✓ ov1, ovz, OV3.,.. EVI, tEV2, ="~.., 'i.Vl, X'IZ, X'/3, 
A~Vl,AhVZ., A~"l/3, Dr.Vt, DhV2., OhV~ Ehvt, Ekvz, E'\,\'13, x~v,, -x..,._vz, ~NJ )(l--N3 

Property Code 2000 Constituent Material Information (Continued) 

Constituent Material Material Description Property Property 
or Property Value Code 

Fine Aggregate s .. , l \ l.eOU? S~rtd -z:z. \I 

~"" V1c.+ona:Tuct.s , --
Ei ni:o.e.~~ HgrJ~lv~ 2.,2~ 2:>02 

$.gec\~k &ra.vt±y 2,Co3 '23\3 

--
-
-Coarse Aggregate 

~·1i i c.:eo'la G,-n:wel --
-trom Vic.ibria ,Ierigs. --
M"'1'M.\Jffl S, z.e 2 \t'\. Z.351 

~4TM ~3:i-qo 25::z --
Seec, ~,c. &rr,.vi!J 2,'57 -Z.3&>3 

Water 2421 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 

~ Material Code 01 C.B · 

Property Code 2000 

Constituent Material 

Fine Aggregate 

Coarse Aggregate 

Water 

Property Code 2coo 

Conrlitveni Ma.te..-·,a \ 
ay,.d f'\gst i c.. 

Constituent Material 

Material Description 
or Property 

Do\om:-cfiL. Sa.rui 

tram E\3'", :t\\,nois 

F\ ne "f~$ Mod \JhJ.s 

S ~ec.Wk. &ro.vlty 

Qo \0~1:H;. &ra .,e.l 
-troM E\~~ J;\l,nots 

I 

Ma.1lM\JM S,2~ 
Pt~11v\ C.. 33:::SO 

Spec\t)c. Err-o.v\ty 

Page 5 

Update Package Number O 
Revision Control Code 0.0 

Quality Level_ 

Information (Continued) 

Property Property 
Value Code 

2'211 

--
,z,-,7 ~ 
-Z,foS' '2.'3\.3 

--
--
--
--
--

2.. \n. 2"35\ --
-ss1 --
2.,lolo 2'3b3 

2421 
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Page 5 Material Code Ol_C._A ..... •_. __ Property Code 2.000 

Property Code 2000 Constituent Material 

Constituent Material Material Description 
or Property 

Fine Aggregate 0Qlor:n'i±i'= ~"'d 

i;1""0M f::1<501, :Cfftnoi$ 

Ei ncne.~~ M'2d:JhJi 

$.gec·,~k &~v,ty 

Coarse Aggregate 
C.ru~bed bi m~fgtte .. 

{rot-1 E\~hu!St :tl\,m,,~ 

M°':{"~'-"m S,2..e 

&~i-M c.33-qo 

S fH!C '( +\c. &ro.vitj 

Water 

Opdate Package Number 0 
Revision Control Code 0.0 

Quality Level_ 

Information (Continued) 

Property Property 
Value Code 

-z:zu 

--
2,77 2::,02 

42., fo5 '23\3 

-
-
-
--
--

2. \r\. Z.35'1 

35"] -
2, lofb -Z.3(o3 

2421 



~ STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 c.e, Property Code ~o Page 6 
Portland cement Concrete Cot\frl:i iJJftrr Mdter--ial Opdate Package BWlber O 
NofT"::(?.)-We~kt-

~~ P\~~·hc. Rev1a1on Control COde o.o G-rg~~lggregate 
Caccr-e-te ~roe~rtie.s Quality Level_ 

C::>er,e~ ~c:-, .. Vic.torin Sili(e.0\)!:. 

M,x AVI 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 
_ kg/m (p\& lb/yl 2601 

Water-Cement Ratio o. 0.40 2603 -(by weight) 

Slump 1111 2,4 in. 2631 
A,r- Co.rte.rt-. t:rJo - o.; ~ " . 

Ref•~•nce Documentation 
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Material Code Ol~C=e., ___ _ Property Code 2.00o Page 6 

Port.~and cement Concrece Co"'~i :b.J er« Mttter-iol Update Package BUllber O No,:mo.l-We ~kt" 2,NJ., p \Q.!>~\C. Rev1a1on control COd• o.o G-rg~~lggregate Quality Level_ ~eriei;. -=-.c::-,,. Wc.torin 'Si li(eO\l!:. C00c~e-te Proe1!Mie.S 

Mhc A\/2. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 
_ kg/m 4-5"3 J:t:,/yd3 2601 

Water-Cement Ratio o. - 0.53 2603 
(by weight) 

Slump lllll 2,3 in. 2631 A,,.. Corrter&. OJ e - ~ l, l ,. 
. 

Reference Documentation 



~ STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol_C-e, ___ _ Property Code 2.00o Page 6 
Portland Cement Concrete C~r.~·, ~J e~ Matet"'ial Opdat• Packa9• Huaber O 
Nocrru;)-We. ~k't" 2.~ p \(l~·'hc. Rev1a1on Control COd• 0.0 G-rgve.lgqregate 

CQacre-+e "roe~mes Quality Level _ 
':>er\e-;. -:a.c:-, ... Vic.'toria Silic.e.o\l~ 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 354- lb/yl 2601 

Water-Cement Ratio o. o. 71 2603 -(by weight) 

Slump ID 2,4 in. 2631 
A'\r- Co~~- O"/e - T.2' ~ ,. 

. 

Reference Documentation 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol~C~e,=---- Property Code 2000 Page 6 
Portland cement concrete 

C.o"-~i tiJ er& Mdtet"iol Opdate Package Baaber O ~~r-MA}-Weiok;-
~OiC! P \ost,c. Rev1a1on control COde o.o G-eg..,e.l iggregate 

CQa~r-e.-te {'r-oe~r-ties Quality Level_ '::>er,e~ -::a..c::;-1,.. Wc.toria Silice.o\)c:.. 

fVfrx 0\/\ 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m ~2.~ lb/yi 2601 

Water-Cement Ratio o. 0.40 2603 -(by weight) 

Slump mm '" in. 2631 
A1f' Co~n+. tr/o - ~ LO 

" . 

Reference Documentation 



~ STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 .... C..,.e, ____ _ Property Code 2.00o Page 6 

Portland cement Concrete 
c~t\~i :bJ eitt Mater-iol Opdat• Package HUlllber o Norm.al-We ~k-t" 2.od. p \o.~·hc. Rev1a1on control COde 0.0 G-rgv~)gqregate 
CQocr-e-te "roe~r-t",eS Quality Level _ 

<:>er\e~ -:::a.c:-,ff Wc.t'lria Sili~\)~ 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 4-&>l lb/yd' 2601 

Water-Cement Ratio o. - 0.5~ 2603 
Cby weight) 

Slump DIil 2,' in. 2631 
A,r Co~r&, t:s'/o -- ~ \ ,0 

' . 

Reference Documentation 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01-C=&;;,_ __ Property Code 2000 Page 6 
Portland cement Concrete 

Cor..~i hJ f ,& Mai"er-iol Update Packa9• Huaber O Npf1!'4)- We~ kt- 2.odi, p \Q.~-tiC. Rev1a1on Control COd• 0.0 G-rg~~lggregate 
CQOC,.e+e Proeerties Quality Level _ '::>er,ec. ~c::;-1,,, Vic.toria Silic,eo\)~ 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 
_ k9/m 35"4 lblyi 2601 

Water-Cement Ratio o. 0.1J 2603 -(by weight) 

Slump aa 2.$' in. 2631 -
A, r Co~.-&, "lo --

~ l· '3 
' ~ 

. 

Reference Docullllntation 

180 



fR\ STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 

Material Code 01 ... C ... ~---- Property Code 2000 Page '6 

Portland cement Concrete 
~~f\~i +u eirr Mttter-iol Update Pacta9• Ruaber O 

~rma l-We~ k;- 2.00 p \~~·he. Revision control COde 0.0 G-rg\'e.lq9re9ate 
Caocre-te ""oe~mes Quality I.evel _ 

':>er,ec,. -:a..c:-, ... Vi~toria Sili(e.O\)~ 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 
3 _ kg/m lol4 lb/yi 2601 

Water-Cement Ratio o. 0.40 2603 -(by weight) 

Slump DIil 1,$ in. 2631 
A,r- Co~~. O'!o -- 0.1 ~ " . 

Reference Documentation 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol~C.~e,=---- Property Code ~o Page 6 
Portland cement Concrete Cor\~i hJe.« Mater-iol Update Package Ruaber 0 N,2cma)-We~k;- 20&! P\~~1-,c. Rev1■1on Control COcle 0.0 t'.:rQ:l 'l~9qre9ate 

C0o~re+e Proeemes Quality Level_ '::>er\ec,. -::a.c,_ V:c.toria Sil ic.e.o\)!e. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m %1 lb/yi 2601 

Water-Cement Ratio o. o.~ 2603 -(by weight) 

Slump DIil 2,1 in. 2631 
A,r Co~rt+. O'/o - ~ " 

1.0 

. 

Reference Documentation 



~ STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol_C_e, __ _ Property Code 2000 Page 6 
Port1ana cement concrete 

C~n.~i+,Je.tt ~trter-iol Update Package Huaber o NoC!M}-we~ ~:r g.nd. p \o..~·hc:. aev1a1on control Code o.o G-rg.'le..l gqregate 
Coa~r-e-te "roe~mes Quality Level _ 

':lerie~ -::.,c:;"t,, Vic.toria Silic.e.o\l~ 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 35"4-lb/yl 2601 

Water-Cement Ratio o. 0 • .11 2603 -(by weight) 

Slump DIEl 2.,0 in. 2631 ~ 

A'\ r- Co~rt+. t:r/o -- 7:"3 ~ ,. 
. 

Reference Documentation 
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Material Code 01-C=e, ___ _ 

Portland Cement Concrete 
NoQ'!\4\-We ~k;-
G-rg~~lqqregate 
Ser-iec,. -::a.c:-, ... V~c;t-oria Silic.e.o\l~ 

M,x XV\ 

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Property Code 2.000 Page 6 

~ot\.!fti +,J e.tt" ~arer-ial Opdate Package Baaber O 
2,Ni p \Q.~~\C. Rev1a1on Control COde 0.0 

CQocr-e-+e ""ae~mes Quality Level _ 

Plastic Concrete Properties 

3 
_ kg/m 

o._ 

lllll 

Property 
Value 

Reference Documentation 

Property 
Code 

2601 

2603 

2631 
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~ STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material Code Ol_C=e, ____ _ 
Portland cement Concrete 
Noc:moJ-We ~ki'" 
G-f9~~1 ggregate 
'::ier,ec,. -:a.c=-1- Wc.torie1 Silic.e.o\)~ 

M1)( X'l2 

. -

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
A"\r Co~t&, t:r/o 

' 

Property Code 2.00o Page 6 

eo~~inJgttt' Mater-iol Opdat• Package Rumer o 
2.00 p \Cl~~u:. Reviaion Control COd• 0.0 

(:Qa~r-e-t-e "roe~("t\eS Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 
_ kg/m 

3 4-S"b lb/yd 2601 

o. O.,a$ 2603 -
lllll 2,6 in. 2631 - 7n. ~ 

. 

Reference Documentation 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01..:C:::;;.;e,:::-.... __ Property Code 2.0oo Page 6 

Portlana cement Concrete 
~Ot\~ihJettt" Marer-iol Update Package Ruaber o NoD?'A)-We~ki"' 2.0&! P \Q.s·hc. Rev1a1on Control COde 0.0 (:rC9v~l99re9ate 
CQa~r~-te f'ra~rtie.s Quality Level_ ~er\e~ -=-.c:;-1,,, Vi'c.torica Siliceo\l!... 

M'ix-X\/3 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 
_ kg/m ~ U:>lyi 2601 

Water-Cement Ratio o. 0.21. 2603 -(by weight) 

Slump lllll 3,2 in. 2631 A,,. Co~rt+, o-; o - 1.4 ~ 
' . 

Reference Documentation 
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~ STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol_C._B __ _ Property Code 2000 Page 6 

Portland Cement Concrete ~~t\.~ijJJe.rr Mdrer-iol Opdat• Package NWlber O NorMA) • \ve~kT ~:o.d, P\~!thc. Revision Control COde 0.0 
<.7Qa\le.\gqregate 

Caocr-e-te ~roeertieS Quality Level_ ":ler,ei;. -:a.c:-,ff E\el.if'\ Oolo""Hlc .. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 
_ kg/m &,39 lb/yi 2601 

Water-cement Ratio o. o.4o 2603 -(by weight) 

Slump an '2.~ in. 2631 
AV· Corc\"er&. ~o - "o,q ~ ., 

• 
. 

Reference Documentation 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01-C.-B ___ _ Property Code 200o Page 6 
PortlAnd Cement Concrete 

e~f\~i :bJ e~ Mater-iol Opcate Package HUllber O NorMA) ·We~ ki"" 
~;O(J, P \~s·hc. Rev1a1on Control COde 0.0 6-n:we\gqreqate 

Caact'"'e-te Proee!mes Quality Level_ <::>er,e!:. -::a.c:::-tn E'\o.," OoloM·rHc:.. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 4$"0 lb/yi 2601 _ k9/m -
Water-Cement Ratio o. o.5.3 2603 -(by weight) 

Slump m 2,(p in. 2631 
A, r- Co,t;en+

1 
t:r/o -

', '2-, ~ 
' . 

Reference Documentation 
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~ STRUCTURAL MATERIALS HANDBOOK Volume 3- Material Data Sheet 
Material Code 01 C.B Property Code 2.000 Page 6 
Portiand Cement Concrete Ci~r..~i±J.1~~ ~trter-iol Update Packa9e Himber O NorMA\-We ~kt" 0-tia. p \C).!.~,c. Revision Control Code 0.0 
6:@ye\qqreqate Coacre-te Proe~rt,e~ Quality Level_ <:>er\es ~C::-iff E\Q.'" OoloM·r+\c. 

1vt·,x XW3. . 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m .3~ 
3 

lb/yd 2601 

Water-Cement Ratio o. o.]J 2603 -(by veigbt) 

Slump - 1111 2.S" in. 2631 
,.,_,,.. Cowoe~, t:rJ. 1.1 ~ 

' . 

Reference Documentation 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01...._C....,A_. _· __ 

Port an Cement Concrete 
Noo:rui\-We~kt"' 
S+on;9qreqate 

"::>er,e UM~to~e. 

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-cement Ratio 
(by weight) 

Slump 
Av~ Co,ttert1-

1 
~o 

' 

Property Code ~o 

c~n~it,,1e¢ Mcrt'et"'iol 
g.Ni p \~-\",c. 

Page 6 

Update Package •Imber o 
Rev1a1on Control Code 0.0 

Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 
_ k9/m 7041btyi 2601 

o. - o.~o 2603 

- 111D ~ in. 2631 
l.O ~-

. 

Reference Documentation 



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
~ . 

Material Code 01 CA Property Code 2000 Page 6 

Port. an Cement Concrete 
Nocms\-We~k;-
S-torc,99re9ate 
~er,e LiMesTt:11\~ 

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
A'\,.. Co~r&I "'· ' 

c~t\~i :tv e,tt M«ter-iol 
g.Ni p \o.~-t,c. 

Update Packa9• BUllber O 
Rev1a1on Control Code 0.0 

Quality I.evel _ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 _ k9/m 5~ lb/yJ 2601 

o. - 0 • .2,.3 2603 

mm 2,'2. in. 2631 - \.3 ~ 

. 

Reference Documentation 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01_c_A __ _ 
Port an Cement Concrete 
NoCTMt-We ~k1"" 
S-+oM, ~99re9at• 
C;:,er\e UtMStof\i!. 

. -

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by wei9bt) 

Slump 
A, r- Cotmr&. f.rf o 

" 

Property Code 2.00o 

c~n.:,f,tye,n: Mdt'el'iol 
g,Ni, p \~1-\c. 

Page 6 

UpdAte Package 8Ulber o 
Reviaion control COcle o.o 

Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 311Plb/y,l 2601 _k9/m -
o. o.1J 2603 -

- 1111 il in. 2631 
••2 ~ 

. 

Reference Documantation 
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Hix No, 

Ah"\ 
C,OSb) c eo20, c £U;00, C9t,00) C eqbO ) c,qs-20, (10,000) ~0,1,0) 

QhVI 
C14f,O) ( f,'2.60) C ~e~o, C q35~ ) cq.42.0 , C /0,4&0) C /0,2.4o) (!o,9>3,Y 

EbV\ 
C al!Q t C lllO) ( 1120, C 42.20 t C qq~o t C /0,440) C19&qo, Q~b&r') 

XbV} 
C folo5o) C 7780) C ~!UC, ( - C e1730) Cig20> (!_o/1Bo) 

Average , ( , C ) C , C , C , C 

8-ln. modified cubes were moist cured until lest. Modified cubes were teated according to ASTM C118 
procedures. Listed strengths correspond lo lhe average from 8 tells. The coqnsslve strength of 
cyBnders and modlfled cubes camol be co,..,ared dlractly because of differences In lhe aspect ratio of 
the specimens. For moist curing, the compressive strength of 8-ln. modified cubes Is approximately 4% 
greater than that ol 8x12-ln. cyDnders (Ref.: Report by Sharon Wood). 
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) 
Hi,c; No, 

An.V2 
( ~f!!st> , C foZ.30 ) ( 1100, C 9300 ) C 8410) C ~360) CeJZO) (q",o) 

t2kY1. 
C S]wo, Chle,o , (7040 ) C 11/Q , C 7530) c s340, c e920, ~240) 

($940, cs:&oo, (7330) c Ssoo, C 'o7lo) c 0qoo, (9':,/0 ) (q450) 

Xb.Y:2. 
( 41i!O ) C /o0'20 ) C 7380 ) c 04"0) CM-30) 

Average , ( ) C ) C , ( ) C , ( 

8-ln. modified cubes were moist cured untl lest. Modified cubes were tested according to ASTM C118 
procedures. Listed strengths correspond to the average from 8 tesls. The con.,resslve strength of 
cylinders and modified cubes cannot be compared dJradly because of differences In the aspect ratio of 
the spedmens. For moist curing, the compressive strength of 8-ln. modified cubes Is approximately 4% 
greater than that of 8x12-ln. cylinders (Ref.: Report by Sharon Wood). 
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Mi,c No. 

Ak'43 
C Z.730 > c'37OO> C Sl]o) (5520) (53~0 > (50~0) fD?..10) cs:e.10, 

PbY22 
(2.9%0 > C 38'10 > C 4q1oo) C 6"000 ) C 5200) u;qzo, C s-g2.o ) /!,2/d)) 

·EbVS 
C '2.0IO ) C 3019 J C Sl90) ( S:~70) c toozo, Clo2-IO) C fD'S70) (<Pelo) 

Xk~~ 
~910) C 2.fo30, ('3$"2.0, (~'29, - , CSS:9Q ) ) Cle'Z.00) 

Average 
) C , C ) ( ) C ) C ) ( 

8-ln. modified cubes were moist cured untl test. Modified cubes were tested acconfing to ASTM C118 
proceduras. Listed strengths correspond to the average from 8 teals. The con.,.-esslve strength of 
cyllnders and modified cubes cannot be co...,ared direclly because of dffferences In the aspect ratio of 
the specimens. For moist curing. the compressive strength ol 8-ln. modified cubes la approximately 4% 
greater than that of 8x12-ln. cyllnders (Ref.: Report by Sharon Wood). 
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Hix No, 

Xh:WI 
C{Q[2.0) C 7fo1tl) ( 85DO) ( 

) ( 

) ( c __ _ 

) c __ _ 

Average 
C 

, C 

8-ln. modified cubes were moist cured unll test. Modified cubes were tested according lo ASTM C118 
procedures. Listed strengths correspond to the average from 8 tests. The co,..,.-esslve strength of 
cylinders and modHJed cubes cannot be compared dlredly because of differences In the aspect ratio of 
the specimens. For moist curing, the compressive strength of 8-ln. modified cubes Is approxbnately 4% 
greater than that of 8x12-ln. cylinders (Ref.: Report by Sharon Wood). 
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&-In. modified cubes were moist cured unlll 1881. Modlled cubes were 1881ed acconfing lo ASTM C118 
procedures. Listed strengths correspond lo the average from 8 lesls. The coq,resslve atrenglh of 
cyHnders and modffled cubes cannot be compared directly because of dHferences In the aspect ratio ot 
the specimens. For moist curing. the compressive strength of 8-ln. modffled cubes Is approximately 4% 

- greater than that of &x12-ln. cyHnclers (Ref.: Report by Sharon Wood). 
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&-In. modified cubes were moist cured untl test. Modified cubes were tested according to ASTM C118 
procedures. Listed strengths correspond to the average from 8 teSls. The con.,resslve strength of 
cylinders and modified cubes cannot be co"1)8red direclly because of dfflerences In the aspect ratio of 
the specimens. For moist curing, the compressive strength of &-In. modified cubes Is approxbnately 4% 
greater than that of ex12-1n. cylinders (Ref.: Report by Shalon Wood). 
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8-ln. modified cubes were moist cured untl test. Modified cubes were teated according to ASTM C118 n 
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procedures. listed strengths correspond to the average from a tests. The coff1RSSlve strength or i 
cylinders and modified cubes cannot be cofl1)8red dlredly because of differences In the aspect ratio of 
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~ the specimens. For moist curing, the con..-esslve strength of 8-ln. modified cubes Is approximately 4% E 
greater than that of 8x12-ln. cy8ndera (Rel.: Report t,r Shalon Wood). 3 
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6-ln. modified cubes were moist cured untl lest. Modified cubes were tested according to ASTM C118 
procecllres. Listed strengths correspond to the average from 8 tests. The coq,resslve strength or 
cylinders and modified cubes cannot be compared diradly because of differences In lhe aspect ratio or 
the specimens. For moist curing, the compressive strength or 8-ln. modified cubes la appn,xlmately 4% 
greater than that o1 ex12-1n. cylinders (Rel.: Report by Sharon Wood). 
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' 8-ln. modified cubes were moist cured unll test. Modified cubes were tested according to ASTM C118 n 
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procedures. Listed strengths correspond to the average from 8 tests. The con.,resslve strength of D, 
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cyHnders and modHied cubes cannot be compared dlrectly because of differences In the aspect ratio of 
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the spedmens. For moist curing, the compressive strength of 8-ln. modified cubes Is appn:,xlmalely 4% E 
greater than that of ex12-1n. cylinders (Ref.: Report by Shalon Wood). 3 • N 
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t-

Portland Cement Concrete U l +·1ma."i'e. Update Package Number O 
tJotMAl -Wei~b1'" C.0..--..~ceas·,"e. S-tr-et\gj:b Rav1s1on control Code 0.0 6-ro.~eJ Aggregate 

li!er~~s Ti~ ""' Quality Level_ Set'·,~,:,. 3S'b Vic:..11:,rio. 1!:,,\i~ 

C..Om£1re~~1.Je. 5-trel'\oik T~s.t Re~uh~ 
~-I~ ~O. ~r'- it"- (\.>red. &> i"· Cune~ . M Po. tos.," ~T•. 

3 d.o...,,s i dc:lV~ '2.~do.v.ig 3n"ot\-tks 1 vea.f" '!veor-s svear:s 

AhVl 
(JQ~) ( 'o020) < q31oo > ( q420) c Z12too > C 07-4-0 > ( q32,0 ) 

DhVI 
C 1490 > ( 82.SO) C ~1t>O) ( q~cO ) ( 't 101:> ) ( q 140) ( 942.0) 

EhV\ 
( ~:zqQ) c -nso > C Sta~> c q1o:zo > cq3~, C ql30 > ( ~ 3!0) 

( ) ( ) ( ) C , ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Test specimens wera moist aired for 7 days and then stored Indoors at a nomlnal terq,erature between 
70 and 75«:lf and a relative lllmldlty of approximately 50%. Modified arbes were tested according to 

I 
ASTM C118 procedures. Each value listed above represenls the average compressive strength from six 
&-In. modified cubes. The comprasaive strength of cylinders and modified aibes camot be compared 
directly because of differences In the aspec1 ratio of the specimens. For air curing, the C01qK9ssive 
strength of 8-ln. modified cubes II approximately 11% graater than that of ax12-1n. cylinders (Ref.: Report 
by Sharon Wood). 
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Portland cement Concrete Ut+·1ma.ie Update Package Humber O 
tJorMAI -Wei~b1" LoV"f\.fce?s·,.,e. $iret\!,±b aev1s1on control Code o.o 6-n:>.~e.l A99reqat• Quality Level_ ~er·•~~ '3S"b Vic..-\bric.a. i:;,\i~ :iler~ys ii~ 

c.nlMl)f'e>e;.i "e. ~t\t1-tk Te~t R.es.\J~S. 
~-I~ ~01 

~ .... ,ir- (\.>red. &:> i". Cuhes. M Pc:a. /O!li' o.T ·. 

3 clo.v~ i dav~ 2.~do."~ STY'~~\i\s 1 veQ,- sveors 5\leClf':S 

AhV'l. 
( ~~2Q> ( loZ.Jt}) <2:1:20) ( S2.lQ) (7490) (lo$20) <7~Coo > 

Ok\/2 
( falioO ) < tot e,o > ( Co8i:Q > (7550) ( 7500) ( io~OO) (7J~) 

EhV2 
(3q4o ) ( 5l.oOO) ( 7~SO> ( iaf>20) ( ~'Z."°) (71<oO) ( t7Z:O-) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Test specimens wera moist cured for 7 days and then stored Indoors at a nominal teff1)8ratura between 
70 and 75Clf and a relative tllmidtty of approximately 50%. Modified cubes wera tested accon:Dng to 
ASlM C116 procedures. Each value lsted above flpl8S8nl8 the average compressive strength from six 
6-ln. modified cubes. The coqnsslve strength of cyDndelS and modlfled aibes cannot be compared 
directly because of differences In the aspect rallo of the specimens. For air curing, the COff1H8SSMt 
strength of 6-ln. modlfled cubes Is approximately 11% greater than that of 1x12-1n. cyllnderl (Ref.: Report 
by Sharon Wood). 
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Porc1and cement concrete U l +·1m.a.ie. Update Package Number O 
~orMAl - W~i~~:rr C.Ol'\'\.pce,s·, 'le. $1r-et\!tb Rev1a1on Control Code 0.0 C:r,-o,,.eJ Aggregate Quality Level_ S.er-·,ee,. 3~b Vie-~r-,o S~,\i~ ~er~ys ii~ ' 

t' ........ "f"~~~i \le. ~r\t2-tk Te(.t Re~\J\-t~ 
~-I~ ~01 

..\,\(" j "i r- (\.1Nd . c i". C .,~e.!. _ M Pa. tas.i 1 a.T •. 

3 clo."s "7 c::fav~ 2.~do."1g '3fY'!)~+k!» 1 vea.r '3Veo.f'S 5vear:s 

A~\/3 
( ~1JQ) (3700) (52.70) ( 532Q) (472.0) c 42qo, (455b > 

DY\'J3 
( "2. e, f,O ) ( J~9Q ) <4!f IQ > ( 5:IOQ ) ( 5S'0t>) ( 53!fQ) (~)OQ ) 

EhVl 
( 2010) (3010 ) C S2Jo) c sno, (~4~) ($"040) (5010 > 

( ) ( ) ( ) ( ) ( ) ( ) ( . ) 

Average 
( ) ( ) ( ) ( ) ( , ( ) ( ) 

Test specimens wera moist Qlf8d for 7 days and then stored Indoors al a nominal te"1)8rature betWeen 
70 and 75"f and a ralatlve lllmldlty of approxlmalely 50%. Modified cubes were tested according to 
ASTM 0118 procedures. Each value listed above repntsents the average compressive strength from six 
6-ln. modJfled cubes. The~ strength of cylinders and modified cubes camot be compared 
directly because of differences In the aspect ratio of the speclmans. For* curing, the coqM8SSive 
strength of 8-ln. modified Qlbes II appraxlmately 11% greater than that of ex12-1n. cylnderl (Ref.: Report 
by Sharon Wood). 
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Portland Cement Concrete u l +·, MO.i-e Update Package Number O 
Nor-Ma.\- We.ak~ 

Comgcc;~i1e. ~r"'g1b Revision control Code 0.0 
Quality Lev•l _ G;ro.ve.l Ag agate 

V!:;atU!:> Tim~ SPr·,e!. ~c, .... V~c..'tont4 Si\,c.ro\J~ 

Mix No 

AhV\ 
( J05;Q) ( '2t02b) ( S9loO) ( S2.S'O) (~22.0) 

QbVl 
(i4~) ( S'Z.SO ) ( S4JO) ( '61Co0 ) - ( J1JO) 

EbV) 
'6iCf0) (,,so, ( 945"0) < s2.30, - (JJ40.) 

( ( 

Average 

( ) ·--- --- --- --- ( __ _ 
Tell specimens wera moist cured for 7 days and then stored Indoors al a nominal terq,eratura between 
70 and 75Gf and a ralatlve lunldly of approxlmalely 50%. Specimens went soaked In water for• hours 
prior to testing. Modified cubal were tested acconlng to ASTM c11e procedures. Each value lsted 
above represents the average COlqnllive strength fn,m llx 8-ln. modified cubN. The compressive 
strength Of cylinders and modified cubes cannot be coq,ared dlreclly because of dlfMIICII In the 
aspect ratio of the apecimenl. For. curing, the compressive strength of ..... moclllad cubel Is 
approximately 11% greater than thal ol 8lC12-ln. cylfndera (Ref.: Report by Shan,n Wood). 
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M·,x No 

AhV7-
(4fo5'0) 

Cb~2 
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Ek\1'2 
(~~~Q) 

Average 

u l +·, M0.1-e. 

Com,ffe~-:..·,.,e. Si re""g;i'o 
'l~f:$U5. T;,cae, .., 

( Co'Z.~O ) ( lPB20) -
c toteo > ( lc>3~Q ) 

( 5:'20Q) ( (oq€QO ) 

( 

Page 1.3 

Update Package Number O 
Revision Control Code 0.0 

Quality I.evel _ 

( lo2.S'O) (S760 ) 

(toOSO ) 

C be70 > ( l.o770) 

(. __ _ 

Tesa specimens we1& molsl cured for 7 days and then stored Indoors at a nomfnal teq,erature between 
70 and 751= and a 1&latlve tunldly of approximately 50%. Specimens we1& soaked In water for 48 hours 
prior to testing. Modified cubes were teated according to ASTM C118 pn,cedures. Each value listed 
above rep,asenlS the average~ strength m,m six 6-ln. modlJed cubes. The COll1J'8SSN• 
strenglh of cylinders ml modllad cubes cannot be comparad drectly because of dlfet'IHCII In the 
aspect ratio of the speclmenl. For• curing, the COlqnSSlve strenglh of 6-ln. modllad CUbel is 
approximately 11% greaterthanthat of 8x12-ln. cylinders (Ref.: Report by Sharan Wood). 
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Portland cement Concrete U (+"1MO.'\-e Update Package Number O 
Nor-Ma\- w~)k't' Com,cf~~.:,-,e. ~ ret\~kl Revision Control Coda 0.0 

Quality Laval_ G;f Ave.l Ag • aga~• . . 
"!::OiU!:. lj~~ ~rif'I~ -z.c;,,.. v,c..'tot'lA 5,\,uo\J~ 

~-u, ~c. 

A'hV3 
< 2730) ( 3700) (4740, (3CoSO) ("3S'0O) 

DhV!> 
< 2.e~o, (313Q) (4'3'20) (40!>0 ) ( ( 40'2.0) 

EhV'3 
('2.010 C ~0\0 ) ( 49SQ) (42.iO) ( (405'0, 

Average 

Test specimens went mollt cured for 7 days and then stored Indoors at a nominal te,..:,erature between 
70 and 751= and a ralative tumidity of approximately 50%. Specimens wera soaked In water for 48 hours 
prior to testing. Modified cubes were tested accoldng to ASTM c111 procedures. Each value listed 
above represenla the average compressive snngth from six 8-ln. modified cubts. The compressive 
strength of cylinders and modlled ames cannot be compared dlreclly because ol dllerences In the 
aspect ratio of the speclmena. For u curing, the compressive strength of 8-ln. modlled cubes la 
approximately 11% graaterthan that ol 8x12-ln. c,llndera (Ref.: Report by Sharan Wood). 
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C ~CoSO ) ( 17~1 ( 8'2!t~ , ( - , c gqz.o J C - J (101,390) (10,300) 

Avera9• 
( , ( , ( , ( ) ( , ( J ( J 

Teal epeclmens were molal a,red tor 7 days and then placed outside In Skokie, IDinols. Modlied cubes 
were tested according to ASTM C118 procedures. Each valJe Hated above represeru the average 
coqnulve llr8nglh from llx 8-ln. modffled Qlbes. The cmq,resslve streng1h of cylindel9 and modified 
GJbes cannot be con.,ared dlrectty because of cltferences In the aspect ratio of Iha epeclmens. For air 

• Ille com ...,. ...... IQlh ol 8-111. modlled cubes II approxlmalet, 11% areat• than that of 6x12-cuing .. 
In. cylndera (Ref.: Repoll bJ Sh810n Wood). 
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Port1anc cement concrete u,~·,Mo:te. Update Package Humber O ~o~\-We\~~" 

C2MfteS:Si\fe.. S-trr!"§·H:, Revision Control Code 0.0 
(;s;fo.ve) Aggregate Quality Level_ ~r·,es. :3~.~,c..to .. ,a S:,\i'-""\l~ ie£2U~ Ij~§b 

~x No, 

AhV\ 
( 705"0) ( E>O'ZO) < e.l\o > ( SIOQ) (/0,470) ( I I I ,90 ) 

0\\\1\ 
C ,490) ( 6'2..60) <:Z~90) < ;q SQ> (10,010) c lo, 770> 

EnVl 
C .5:7~ 0) C J7SO) ( 90lo0) C 7~SD) ( ( Cf 2.60) ( 1114:ZQ) 

I 

( ( ) 

Average 
( ) 

Test specimens were moist cured for 7 days and then placed outside In Dallas, Texas. Modffled cubes 
were tested according to ASTM C118 procedures. Each value Usted above represents the average 
compressive strength from six 8-ln. modffled cubes. The compressive strength of cylinders and modified 
cubes cannot be~ dnclly because of differences In the aspect ratio of the apeclmens. For air 
curing. the COfl1)f8S8lve 81r8taglh of 8-ln. modified cubes Is approximately 11% greater than that of 8x12-
ln. cyUndera (Ref.: Report by Shalon Wood). 



STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
~ Material Code Ol __ C._.B ___ _ Property Code 3~21 Page 1.3 

Portland Cement Concrete l)\~'1MO."te.. Update Package Number O N OfW\A ,_We.\~ M'r 
Comer:c>zi\le.. S'trc!'§1'h Revision Control Cod• o.o {;,fp.ve.\ Aggregate Quality Level_ ~r·,e~ 3~ ~,c."\'aria. t;;°,\,~\J!> ~e!2u~ !j m~ 

~x No, 

~hV2 
( 4-'aSO) ( lo'Z.30 > ( 7~:ZO> (7~~) < 77<fo > (lo3i0) <9~0) 

QhV2. 
( 6"lu,O ) ( {of0() ) ( {Q2.JO) ( lD~lO ) (2iDS'O) (7~Q) ( 77fDO) 

EkV42 
( '2>'\~) ( S~OC>) ( 7040) < 2~zQ, c:zg20, (7 I 6Q > ( fl44l\) 

( 

Average 
( ) . __ , ( __ , , __ , ,__ (. __ , 

Test specimens were moist curad for 7 days and then placed outside In Dallas, Texas. Modified cubes 
were tested accoldng to AS1M C118 procm,res. Each value listed above i'epresenls the average 
coq,resslve strength from six 8-ln. modified cubes. The compressive strength of cytindelS and modified 
ames camot be coqaarad dncUy because of differences In the aspect ratio of the apeclmans. For air 
curing, the compressive strength ol 6-ln. madlled cubes ii app,oxlmately 11% greater than that of lx12• 
in. cyBnderl (Ref.: Report by Shanm Wood). 

.. 
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Portiana cement Concrete 
l) \+'1 MO:te.. Update Package Number o N Of"W\o \- We'~ \\'r 

Con1ifte½it1e.. St-rc~th Revision control Code 0.0 (;nbye:) Aggregate Quality Level_ ~r·,e$ 31:;"l'o V,d-af",G ~,\i'-"C\151 ieJ::2U~ !jtl!:1§:i: 

~x No, 

AbV3 
( 2.130) (3iOO) ( 49!\2) ( ~9Q) ( 2110 ) (4t5'0) ( s:z::20) 

Db)l3 
( '2.ef>O) ( 43~ct0) ( 4410 > (45'2.0) ( S'(Q~) c~:z~o, ({QOOO) 

E:bV3 
( 2.010 ) ,3010) C4JJ0 > (~40) (:25'~) ,~90, (/o~40,) 

( ) C ' C 

Average ' ) --- , ___ ,) , ___ , --- '---
Test specimens were molll cured for 7 days and then placed oUISlde In Dallas, Texas. Modffled cubes 
were tested according to ASTM C118 pn,cedures. Each value Dsted above represenll the average 
COff1)NSSlv8 strength tram six 8-ln. modified Cllbes. The compressive strength of cylnders and modified 
cubes cannot be compared dhctly because of differences In the aspect ratio of the apeclrnens. For air 
curing, the compressive lbWllglh of trln. modified cubes Is appn,xlmately 11% greater than that of 8x12• 
In. cyDnder8 (Ref.: Report by Sharon Wood). 
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Portland cement Concrete f\e)(un,.l Str-~~-t~ ~ormo.\- WeishT 
Update Package Number 0 

&reave.l A99re9at• v~r~~ Ii"""e... Revision Control Cod• 0.0 

~f!f"if~ 3S(o Vidor•ua C°:.iliU'o\JS. 
Quality Level_ 

.. 

Fle')C ura\ S1'"n!"°'1"k -rest R.e!IUl~ 
~i2S: No. ~Of' M:o,st- c~ Pnsm.~. ,-n,ri4 Po·,t\-r Loa.dir\Q. ' M Pa. ( ps·, )at: 

I d.o.'I -, da. ... c. 2.sde:1.vc.. 3 molrt:hs 1 vear '3 vears 10 vear:s 

Xh\f \ 
( - ) ( {e72) ( i?>IO ) ( - -

) C - ) C - ) ( - ) 

C - ) ( ) C ) C - ) C - ) C - ) C - ) 

( - ) ( ) C ) ( - ) ( - ) C - ) C - ) 

; 

( - ) ( ) ( ) ( - ) C - ) ( - ) ( - ) 

Averaqe 
( ) ( ) C ) ( ) ( ) ( ) ( ) 

~')(C,')C"SQ-it\. priSM!, W-fre. W¥\Oist- C\Jn!C vtn,\ -t-est. Pr1SM5' were -ttsted 
CA.CCOniif\~ ;a Pt.~\M Ci& w·rt~ \oads. applied «t- +he -t-h,~-point.s. 
o~ Q1\ \&-u,

1 
~po.n. Two ;t~)Curo.\ breaks were. o~i-4\ned +ram 4!QCk 

speciMett. Llsttd stNJl\,+h~ C!orr~~po11d to fke c:,.v~ra.~e +row,, w~ts. 
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Portland Cement Concrete 
f::JormA\- Wei~kT E\exut"Q l Strt"~-th Update Package Number 0 

C:,r~-.!I Aggregate ~~r~~ Iin,.e... Revision control Code 0.0 

~~ri!~ '3~1o Vi c..1',r,ca c;i li U'OIJ~ 
Quality Level_ 

F'le')Cura\ S1'~1"k 1"~st Re~ltt 

~i~ No. ~o,.. Moist- Cvtm Pnsm.~ . .,.-k,rd Po·,"'-,. Lot1dif\~, M Po.. ( Ps·, )at: 

l d..o." -, del"' 'Z6do.."c.. 3 fflOf'ff'M I vear '3 vear:s ,o vear.s 

Xh\12. 
( - ) ( toot;; ) ( fl>iO ) ( - ) ( - ) ( - ) ( - ) 

( - ) ( ) ( ) ( - ) ( - ) C - ) ( - ) 

( - ) ( ) ( ) ( - ) ( - , ( - ) ( - l . 
( - ) ( ) ( ) ( - ) ( - ) ( - ) ( - ) 

Average 
( ) ( , ( ) ( ) ( , ( , ( ) 

Co~C,')C3Q•it\. ff'lSM~ W-fre. ~oist- cored Vtni\ -t-est. --PrlSMS, wer-e -tested 
°'cconi,"~ ;o P\~1'M Ci& w·rt~ \oad!, cipp lied «t +he +tun:t-poim.:a 
oi" Q't\ \&-,n, speln. -rwf) ;,~,cur-G.\ brecak.s were. ob"h1lned ~rom eQCh 
speciMen. L-lsttd ,tr-efll9+h~ c.orr~'-P""'d to file o.v~ra.!5e +rom wtets. 
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Portland cement Concrete E\exu~l Str-l"~-t~ ~ormo.\- Wei~h1"' Update Package Number 0 

bfQvel Aggregate Vilt'"~~ I; M.C... Revision Control code 0.0 

~~1"",t~ 35to Vic..1-o,.ia Siliuinu~ Quality Level_ 

. -

F'le')( ura\ S1'"r-e~-tk '\~st Re~ltl 
Mix No. ~o..- M:o,st- Cvret PMSM~. ,-Mrc:f Po·1t\"t L.ot1cli"o. , M Pa. l Ps·, )at: 

\ d.o.v ; da."c. zsdo..v~ 3mo,ri-hc I Vf/!Qt" '.3 vear.s ,o veo.rs 

'XhV3 
( - ) ( 470 ) (54$' ) ( - ) ( - ) ( - ) ( - ) 

---

( - ) ( ) ( ) ( - ) ( - ) ( - ) ( - ) 

( - ) ( ) ( ) ( - ) ( - ) ( - ) ( - ) 

; 

( - ) ( ) ( ) ( - ) ( - ) ( - ) ( - ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

~')('4,')c'~Q-it\. (>t"i~M~ W-fre. tnoi.st- cured um,\ ~- fJrtSM!. were -teS'te:C 
°'~com\f\~ ;a ~~1'M c '7& w"rlh \oad!> applied «t +ke +h11·d-point.s. 
0 ~ Q1\ ,~-,n, SfG.t\. tWC) ;,i!.')Cur&\ breaks were ob-ta\necl +t'0m each 
speciMen. Llsttd str-t"'+h.s C.orr-e!>pot1d -to file ~v~ra.!5e +rorr1 c.,t,e,s.ts. 
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Port an cement concrete 
NorMA\- Wei~k"t-

• \oM~+,c.. 

f\exum l 5tr~?¥g-th 
v~r~~ Ti~e.. 

Fle')(ura\ S~1k ,-~st R.ti~l1"$ 

Update Package Number O 
Revision Control Code 0.0 

Quality Level_ 

~i~ No. ~or Moist- Cvret Prism.~ . ,-k,r~ Poit\-t L.ocicli"Q • M Po.. ( ps·, )at: 
\ d,o.v ; do."c.. 26da..vc.. 3mo~ I vear '3 vears 1ovears 

XkW\ 
( - ) (700 ) < e1s; ) ( - ) ( - ) ' - ) ( - ) 

( - ) ( ) ( ) ( - ) ( - ) ( - ) ( - ) 

( - ) ( ) ( ) ( - ) ( - ) ' - ) C - ) 

; 

( - ) ( ) ( ) ( - ) ( - ) ( - ) ( - ) 

Average 
( 

) ' ) ( ) ( ) ( ) ' ) ' ) 

~'>'<.~3o-in. pt"iSM!. w-1..-e t'1otst- cured vm·,, -t-est. l¥tSMS. we-e -.S'ted 
o.ccorel\f\~ ;o f).~"tM C 1& w·rl~ \oad~ applied «t- +he -thu·d-poi~ 
o.;. Q't\ ,~-,n, $fG.n. awo ;,~~ur-Al breaks were ob-ta\n@d +t"Om eClclt 
speciMet\. L1sttd ~trt-..,+h~ C!.or-r~!)po1'd to file Qv~ra.~e +ram wtets. 
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Port an Cement concrete 
NorM11\- We\~k't" 

""-~ ic. 

f\e,curul Strt!>!Yj-tli\ 
v~r~u-;. I; ""'e... 

F'le')( ura\ S1"~-tk ,..~st Re~l-t:. 

Update Package Number 0 
Revision Control Code o.o 

Quality Level_ 

~i~ No. ~or M:oist- Cvttd PnsM~. ,-h,rd Po·,,._-t L.oodi"~, MPo.. (ps·,)at: 
\ d..o.'I ; da."c. 26do.vc.. 3MO~ I vear '3 vears 10 vear:s 

X~W'2. 
( - ) , 5.gs , ( (Dq$' ) ( - ) ( - ) ( - ) ( - ) 

( - ) ( ) ( ) ' - ) ( - ) ( - ) ( - ) 

' - ) ( ) ( ) ' - ) ( - ) ( - ) ' - ) 

i 

( - ) ( ) ( ) ( - ) ( - ) ( - ) ( - ) 

Average 
( ) ( ) C ) ( ) C ) ( ) C ) 

~'>''4t')C'!O•it\, pri~M!:, W-tre ~oist- cured vmi\ -+eff. ~rlSM!i were ~sted 
<A.econ:.\,"~ ;a ~~\M Ci& w·rin \oad!> cipp \i~d ~ +l\e -t-h,rd-poim~ 
o+ Q't\ \~-,n, Sf(ln. Two ;ltt,curo.\ bf"'Caks were o.,-ta)ned +rom ectck 
speciMet\. Llsttd stt!f\,+h~ C!.orr-t-!>po,,d -to fke ~v~ra~e +rom tc.t~+s. 
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Port an Cement Concrete 
NormG.\- Wei,k-r 

i-tiL 

Fie')( ura\ S"'tr-eMik -r~st R..e~l~ 

Update Package Number 0 
Revision Control Code 0.0 

Quality Level_ 

~i~ No. -+or M:oist- Cvtet PnsM~ ,-k,r.4 Poit\-t L.oe1din ~ , M Pa. l psf'Sat: 

' cl.a." ; cfa.""" 2&do..vc. 3mo~ 1 vear 3vear.s 1ovears 

XkW3 
( - ) ( 445" ) ( 5'~0 ) ( - ) ( - ) ( - ) ( - ) 

( - ) ( ) ( ) ( - ) ( - ) ( - ) ( - ) 

( - ) ( ) ( ) ( - ) C - ) ( - ) ( - ) 

; 

( - ) ( ) C ) ( - ) ( - ) C - ) ( - ) 

Average 
( ) ( ) ( , ( ) ( , ( ) ( ) 

6) ~ C,')(30-it\. f)f'l!»M!t W-tre. ~oist- cut"eCl vtni\ -I-est. Pr1SM5' were -te~ 
<Aecom\"~ -\o ~~\M Ci& w·~~ \octd~ Qpplied art +he -thu·d-poi~ 
0~ Q'I\ ,~-,n, ~fflt\. 1wo +l~1eur--.\ brea~ were o~+a,n@d +roM eQck 
speciMen. L..1sttd $1"N,t,+h~ C!.on""e~pottd +o file o.v~ra.~e +r-om w+e+s. 

/70 
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Portland cement Concrete 
f\exoml Strtt~h ~ormo.\- Wei~k.,- Update Package Number O 

~-+one.. Aggregate v~r~~ I;W\.e.. Revision Control code 0.0 

~f!t"it~ 3Slo ~IMh..nt WIMl9sn:>t\-e. 
Quality Level_ 

Fle')' uro.\ S-tref\O,,'tk "'r~st Re~l~ 
~'~ No. ~or Moist- Cvn!'d PMSM.c... ,-k,rd Pc,,t\-t- l.ocidi"o. , M Po.. ( Ps·, )at: 

l d.o.'I "7 do.:~•c. 2sde1."c:. 3mo~ 1 vear 3 vear.s 1ovears 

XhL\ 
( - ) ( J/0 ) ( C,05') ( - ) ( - ) ( - ) ( - ) 

( - ) ( ) ( ) ( - ) ( - ) ( - ) ( - ) 

( - ) ( ) ( ) ( - ) ( - ) ( - ) ( - I 
; 

( - ) ( ) ( ) ( - ) ( - ) ( - ) ( - ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

/6""\ 
Co')CC,')C'!O•it\. ft"i~M~ W-fre. tv\oist- cured vtrt,\ -test. ~r\SMSI were -test!d 
f.l.CCOn:l\t\~ -\a ~~\M C ,& wHh \oad~ app \ied o.+ +ke +hH'd•poil\'t-~ 
o~ Q'I\ ,~-,n, ~fQ.t\. IWC> ;l~)CuC"'o.\ brea~ were. ob-to.,necl ~ram eQck 
sp~ciMEt'\. L.1sttd !>tr~"',+n~ c.orr-e~pot1d -t-o fke o.v~ra.~e +rom 4'Te$tS. 

/71 
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Portland Cement Concrete E\eJ<uml Str-t."'~h ~orMo.\- Wei~h"r 
Update Package Number 0 

S-to't\e. Agcjregate ~(tr~~ Ii M.c.. Revision Control Code 0.0 

~,.f",@~ 35to El~k~r,t Li~~"1,,\e. Quality t.evel _ 

. -

F'le')( ur-a\ S1"n!M.-tk -r~st R.e~l~ 

Mix No. -+or Moist- Cvtet PMSM~. 'Tk,rd Pc,,r.-t Locul,~ea., M PQ. ( ps·, )at: 

' d..o..'I "7 do.""' 2ado..v~ 3mo~~ 1 veo.r- 3vear.s ,ovears 

XkL..2.. 
( - ) < IPSO ) C7SO ) ( - ) ( - ) ( - ) ( - ) 

( - ) ( ) ( ) ' - ) ' - ) ( - ) ( - ) 

( - ) ( ) ( ) ( - ) ( - , ( - , ( - ) 

• 
( - ) ' ) ( ) ( - ) ( - , ( - ) ( - ) 

Average 
( 

) ' ) ( ) ( ) ( ) ( ) ( ) 
-

~~<.')c'3Q--it\. pr-i~M!a W-fre. tw'OiS't- C\Jred utni\ -t-eff. t-r1SMS. were -teS'h!d 
o.cconi,f\~ ;a P-~'"TM Ci& w"'°"ft \octd!, cipp lied «t- +he -thu·d-po1~ 
o{ Qt\ \~-,n

1 
Sftlt\. tWC) ;l~)(uro.\ brea~ wet'C. c~1-Aln@d +t"Om each 

specimen. L.:i~ttd s1'NJ1t,+h~ C.orr~spond -to fke o.v~ra.3e +ro'" w-tets. 
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Portland Cement concrete E \exuf'Q l Strtt~L--. ~OrMA\- Wei~k.,.. Update Package Number O 

'::.i'bn~ Ag;re9ate ~~r~~I;m.e... Revision control code o.o 
~@r,,~ 3c:;;'° r:1""h11rst Li1MPmr\-e. Quality Level_ 

- -

F'le')( urc:a\ S1"""°'1k -r~st Re~l-t":l 
Mix No. ~,. Moist- C\H"m Pnsrwt~ ,-k,rd Pe,,r."t Loe1d,"~ , M Pa. ( ps·c )at: 

l d..o..'I ; dA".:. 2&d<1.vc. 3 mo.d-h_c 1 vear "3 vear:s ,o vea.rs 

X~L3 
( - ) ( 530 ) < 5tos > ( - ) ( - ) ( - ) ( - ) 

-

( - ) ( ) ( ) ( - ) ( - ) ( - ) ( - ) 

( - ) ( ) ( ) ( - , ( - , ( - ) ( - •• 
; 

( - ) ( ) ( ) ( - ) ( - ) ( - ) ( - ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) C ) 

;--
<o'lt<,')C'30-in. pri!)M~ W-fr-e. tnois't- c\Jn!d vm·,, -test. Pr-ISMS. were -te$'tl!d 
Q.CCOn:l\f\~ ;a P-~\M Ci& vl~n \oa~ applied «t- +he +h,rd-poilltJ. 
o~ Qt\ \&-,n, Sfttt\. i"'wo ;le,')(ut"A\ breaks were. o~1-o\ned +rom eacJ, 
speciM.en. Llsttd str-t,..,+hj C.orr-e~po1'd -to fJte o.v~ra.~e +rorr1 <.~ts. 

/13 
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0 

0 -
"' d) 
0 -
\n - 0 

CW\ 
0 

~ 
N 

......... 

-
'-,,,,,,,1 

-
\n 
O'" 
0 

0 ---\n 
..9 
() -

Property Code_ Page l.3 

F,uur-a\ S~rengh Update Package Number o 
aev1■1on control Cod• o.o Ye r>US 'Ti MC. 

Quality Level_ 
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(:,tpyel A qreqat• 
~r,P'- "2.~1 ... Vidof'iQ ~°iliU-'1\1,S 

Mixe.!. w·rtn W/C.= 0.S3 

Proper~y Code_ 

Figura\ S~rength 
Y C r>U.S Ti me. 

'o' 
cr-
0,\ 
~ 

/7S 

Page l.3 

Upd&c• Packaq• Humber 0 
aev1a1on control Code 0.0 

Quality Level_ 
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" -'"' ~ 

"' i - - -1-11 
- - - - - IBi 

-· - - 11 c5 CD 

~ ~ ~ 1

~

1 
= tll 

~ I lie s~I 
- - - - - •st. 

- - iJ_;I 

~ ~ ~ 1JI _ ltJi 
~ n n n I r !J!I 
I~ 1] 1} ~ I ~ HU 
~ ] I] :1 : (iii 

11~ 
~ ~ f hie 1 fill 

/77 
,..-\ 

UpdaC• P&cka9• Number 0 
Rev1a1on concrol cod• o.o 

Qual1Cy Level _ 



STRUCTURAL MATERIALS HANDBOOK Volume 2 • Supporting Documentation 
Material Code Ol.C..~..,.B __ _ 

Porcl&nd cement Concrete 
Nof'Mcd- ~e;n-t-
6-r0ve\ A9re9at• 

ties 3SJQ E~l11-_0oloM;;;c., 

M\xe~ w·rtn W/C.= O.S-3 

~ 
~ 
0 -'-' 
~ 

~ 
~ 

'-...,/ 

Property Code __ 

Flgut"a\ S~re!'§th 
~~ Ti MC,. 

I I I_I I_I I_I I ,: I I j 
- - 1a'5• 

ii: : - - - : I : HI 
0 I •-e I' =1!1 
~ - - - - ii1 

~= . = ii -, - -I - JI I ! 
ti· • - - - - - E!al 
. . Ii n n n I - IJ!I 

I~ l~I 1j. . ~111~ iifi 
~ I] I] [I ] lilt 

◄ d ' i•I~ 
~ ~ j iill 

/7t 

Page l.3 

Update Package Number O 
aev1a1on Control Cod• o.o 

QualU:y Level _ 

# 

~ 

~ 

~ 



~ STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation · 

Material Coda 01.;:aC.IC.IIIIIIB:--__ Property Code __ 

concrece Figura\ 5~re"§t:b 
Ycau.s Time. 

Mixes w·r+h W/C=0.11 

~ 

-"a' 
~ ...._, 

~ 
~ 

.......... 

~= = ~I I_I I_I I_I I 1: f J1 
- - - - - a~• 

I 111 
- - ml 

- - - - - )11 

~I I_ _ _ I _ UJ, 
- - - -1 - 111• 

1, I '=n!= - - - - - i!JJ 

, [ 0 [I] !Ji! 
I~ I] I]- : I : lhts 
- - - -1 - 1~1 
~ J L - -1

1111 
11'1 

◄ ~ 1 hi~ 
~ ~ i iid 

/7'1 

Page l.3 

Updace Package Number O 
aev1a1on concrol Cod• o.o 

Qualicy Level_ 



STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
Material Code 01.;;a.C, ..... ~-- Property Co~e _ Page 1.3 

Porcl•nd cement concrete 
Flput"a.\ S~r-engt:h Update Package Number 0 
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~riio~ ~c:., ... ~I-Mk'1m' L:,Mes½'lrt-e 
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Update Packaqe Humber O 
Rev1aion control code o.o 

Quality Level_ 
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( t,2$' ) ( (o"3~ ) ( (,02.0 ) 

( lo!1;£ ) c lo35' C (e~O--) 

( 

c , . __ , . __ , c. __ , c. __ , c. __ , 

Test specimens were moist cured for 7 days and then stol8CI lndoorS at a nornnal teq,erature betWeen 
70 and 750f and a relative tullldlty al apprmdmalely 50%. 8 x 8 x 3CMn. prlsm8 were tested wlh the load 
applied at the mldpold of an 18-ln. span according IO MTM C 293, "Slandard Test Method for Flexural 
Strength of Concrete (Using Simple Beam wlh Center-Paid Loading.)• Two flexural breaks were 
obtained from each spec1mer.. LIited strengths conaspond to the average wm 8 tests. 
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Update Package Number 0 
aev1■1on Control Code o.o 

Quality Level_ 
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Test specimens were moist cured for 7 days and then stored indoolS at a nornnal teff1)8rature t,etween 
70 and 75°F and a relative llimldlty ol IAJIOxlmately 50%. 8 x ax 30-ln. prtams were tested with the load 
appllecl at the midpoint of an 18-ln. span according to ASTM C 293, "Standard Test Method for Flexural 
Strength of Concrete (Using Simple Beam wlh Cerar-Polm Loading.)• Two flexural breaks were 
obtained from each spec1mer.. Listed strengths correspond to the average from 8 tests. 
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Test specimens were moist cured for 7 days and then stored lndools at a nominal teff1)8rature betWeen 
70 and 75°F and a relative IIJmidity GI appn,xlmately 50%. 6 x 6 x 30-ln. prisms were tested with the load 
applied at the rnldpold of an 18-ln. span acconlng to ASTM C 293, 9Slandard Test MethOd for Flexural 
Strength of Concrete (Using Simple Beam wlh Center-~ Loading.)• Two flexural breaks were 
obtained fn,rn each specmer.. Listed strenglhs correspond to the average from 6 tests. 
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Test specimens ware mollt curacl tor 7 clays and then stored Indoors at a nornnal terq,erature betWffn 
70 and 75°F and a relative tumldlly of approximately 50%. Specimens were soaked In water for• hours 
prior to testing. 8 x 8 x 30-ln. prisms were tested wllh the load appUed at the midpoint of an 18-ln. span 
according IO ASTM C 293, "Slandanl TISI M81hod for Flexural Strength of Concrate (Using Simple Beam 
wlh Center-Point Loading.)• Two flexural breaks were oblalned from each specimen. LIited strengths 
correspond to the average flam 8 tasta. 
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Test specimens were moi8I e11rad for 7 days and then stor8d Indoors at a nomnal tell1)8rature betWeen 
70 and 750f and a relative tumidity of approximately 50%. Specimens were soaked In water for 48 hours 
prior to tesllng. 8 x 8 x 30-ln. prisms were tested with the load applied at the midpoint of an 18-ln. span 
according to ASTM C 293, "Slandard Teat Method for Flexural Strength of Concrate (Using Simple Beam 
wllh Center-Point Loading.)• Two flexural breaks were obtained from each specimen. Listed strengths 
correspond to the average fnNn 8 te&tl. 
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Test speclmens were moist cured tor 7 days and then storad Indoors at a nornnal terq,erature between 
70 and 75°F and a relative ~mldlly of approxlmately 50%. Spedmens were soaked In water for 48 hours 
prior to testing. 6 x 8 x 30-ln. prisms were tested With the load applied at the mktpolnl of an 18-ln. span 
according to ASTM C 293, "Standard Test Method for Flexural Strenglh of Concrete (Using Simple Beam 
with Center-Point Loading.)• Two flexural breaks were oblalnecl from each specimen. I.Isled strengths 
correspond to the average from 8 tlltl. 
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Teal apeclm8na were moist cured for 7 daya and then placed outside In Skokie, lllnols. 8 X 8 X 30--ln. 
prlaml were teated wlh the load applied al the ffll$olnl ol an 11.an. epan according to ASTM C 293, 
"Slandald Test Method for Flexural Slrength ot Concrete (Usq Slq,le Beam with Center-Point 
Loaclng.)• Two flemtal lnakl were obluled from each specimen. I.Isled Blrenglha correspond to the 
average hm 8 ...... 
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~ii blQ. 
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QbV} 
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Average 
( ) C ) ( , C , ( ) ( ) C , 

prisms Test specimens were moist aired for 7 days and then placed OUl8ide In Dalll, Texas. 8 X 8 X 30-in. 
were tested wlh the load applied at the mldpold of an 18-in. span according to ASTM C 293, "Standard 
Test Method tor Flexural Strenglh of Concrete (Usina Siq,le Beam wlh CelCer-Pol,. Loading.)• Two 
flexural breaks were obtained flam each specimen. Listed stranglha correspond to the average from 8 
tests. Dallas experienced a pn)longed dry perlad Immediately befont the &-year tnll. As a rasul the 
beam specimens began to clly and the flexural lb9ngltll d,apped an average of 30 % (Ref.: Report by 
Sharon Wood.) 
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prisms Test specimens were moist cured for 7 days and then placed outside In Dallas, Texas. 8 x 8 x 30-ln. 
were teated with the load appUed al the ndpollC of an 18-ln. span accodng to ASTM c 293, "Standard 
Test Method for Flexural Slranglh of Concrete (Usina Simple Beam wlh center-Pain Loading.)· Two 
flexural breaks wera oblahld tram each apecimer.. Listed lbanglha correspond to the average from 8 
tests. Dallas experienced a pRllongad dry period lmmadiately before the 5-year tesll. As a rasul the 
beam specimens began to dry and the flexural 1118nglhs dsappad an average of 30 % (Ref.: Report by 
Sharon .Wood.) 

193 



STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
Material Code 01 C 0 ---=---- Property Code __ Page 1.3 

Portiand Cemeat concrete Fle.xura\ STt""et\jlh Update Pacu9e Bamber o 
Nor-MAI- We~ aeV1a1on control Cede o.o yersu:a T,mc (zn:lx,:lreqate Quality Level_ ~~,.·,t...s ":t~ Vic..1-ct)o Sa"1\i,eo1J.$ 

~-•i ~'2-
Flelruf"t2} St. Te~-t- ~~\l\+s 

-br~~iM• u. ~nil f1 ft-d.~ 111l11c. • - __. 1 •-~i ..... M,Q... ,~~·.) 

'3c:1Av~ -, d.~Y$ "2.eddvs °IMO~ 1 Yettt" 3 vears gvear.s 

A"'-V3 
(4"70 ) ( '570 ) ( lDSO ) C 730 ) ( ll,1'5 ) (~Q) c 4--fo ) 

.,. 

O't\V!) 
C~(eo ) ( ~'22) C {e{eO ) ( ie,s;- ) ( 22.0 ) ( 1.lO ) ( ~s:) 

E"nV3 
( ~~S" ) c aQz ) C lohO ) C ~45 > C (ie90 ) C =1,15 ) (◄ ..Jl)~) 

( , ( ) C ) C ) C , C , C ) 

Average 
( ) C ) C ) C ) C , ( ) C ) 

prisms Test specimens were moist aired for 7 days and then placed outside In Dallas, Texas. 8 x 8 x 30-ln. 
were tested wlh the load appllecl at the mdpolrt of an 18-ln. span accordllag to ASTM C 293, "Standard 
Test Method for Flexural Slrenglh of Concntte (Using Sknple Beam wlh Center•Pollt Loading.)• Two 
flexural breaks were obtahld flam each specllner".. LIited ltl8ngths correspond to the average from 8 
teslS. Dallas experlencad a prulollgld dry period lmmldlately before the 5-yeartelll. As a fttlUI the 
beam specimens began to dlly and the flexural stntnglhs mapped an average of 301' (Ref.: Repoct by 
Shan,n Wood.)· 
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6 x 6 x 30-ln. prisms were molal aired untl test. Pllsm8 wera tested accordng to ASTM C 215, "Test 
Method for Fundamental Tran1V8118, Longitudinal. and Torsional Frequencies of Concrete Specimens.• 
Listed values are the average for 3 specimens. 
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6 x 6 x 30-ln. pnsms were moist and U1d test. Pllsm8 were tested accoldlng to ASTM C 215, "Test 
Method tor FundametUI Tran8Y8118, Longltudinal. and Torsional Frecptncles of Concrete Specimens •• 
Listed values are the average tor 3 specimens. 
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. . 

AhV3' 
( '3,270) ( 5,3~0) (Si9b0) (lo,430) ( lo, $"lo O ) ( &:>, 7&,0, ( h,~o > 

DhV3 
(4,~~, c 5iMO> (~JfO ) ( to, b&»O) ( &,,szo, ( {£,2~Q, u,, !fze> 

£hV3 
( 3,'330) ( 4b'f (O) ( 5,72.0) (lo,42..0) ( "·910 , ((e.ZiO, c71 o"ol 

X hV.3 ' 
( 3.!a5:2, (~4o0) , aq10, ( (a2JoO) ( - ) c1o,e, 10 , ( - ) 

Average 
( ) ( ) ( ) ( , ( , ( , ( ) 

5'/ea.rs 

{u,1to1Do) 

(-~020) 

(to,c1eo) 

{o/l>ioO) 

8 x 8 x 30-ln. prisms were moist cured until test. Prisms were tested according to ASTM C 215, "Test 
Method for Fundamental Tran&Y8111, LongHudlnal. and Torsional Frequencies of Concrete Specimens.• 
Listed vakles are the awraae tor 3 specimens. 

I 

/97 



STRUCTURAL MATERIALS HANDBOOK Volume 2 • Supporting Documentation 
Material Code 01 GS. Property Code __ Page 1.3 

Port an Cement concrete 
Nof"Mo.\- We;~kT 

M\:x, No. 

A\.\Vl 
< 55'50) 

O"'V\ 
( le, 'Z.2.0) 

E'hV\ 
c $',;oo, 

Average , 

( '4,,iP'oO) (7.140 > c k,120 > 

<te,qqo , ( p2Jo0) ( IP,2JO ) 

( "1.c4f0 ) C lO!iO , C be3IO) 

( 

C , 

Update Package •umber O 
Rev1a1on Control Code 0.0 

Quality Level_ 

C b,5-40) C<P,046) c<o,o7o> 

( (o,/5'0 , (~5'70) cs,•eo, 

C ~,000) C ~taqo) '$'.<oeot 

C C , C , 

' 
, ) 

(~1 Z4o) 

ls;'"o) 

{,-,11-0) 

Test specimens were moist cured for 7 days and then stonld lndoom at a nomnat tlfl1)8nllure between 
70 and 75°F and a relative taimldily of appn,xlmately 50%. Prisms were tesled according to ASTM C 215, 
"Test Method tor Fundamental Tranavarse, Longitudinal, and Torsional Frequencies of Concrete 
Specimens.• Listed values are the average tor 3 specimens. 
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~ Material Code 01 GS · 

Por1: an Cemaat Concrete 
No't"'M4\- 'tJ-e\~~T 
C:rt"o.'lle.\ Aggregate 

I, W,:to i 

Mix No. 

A'h.V2 
<4,f4o) 

QkV2 
C 5ilo30 > 

~h\/2 
c ~eqo > 

Average 

Property Coda __ 

P:-,oamk E"tas+ic. 
Mod\llv2 

( ~, /S'Q) C ~,020) ( !£12-10) 

,~.450) ,~,q90 > C '3iO:[0) 

(~!2Q) ( ~,t,2.0) ( to,020, 

, ___ , 

Page 1.3· 

Update Package Humber O 
Rev1a1on control COde 0.0 

Quality Level_ 

c <Dd2.o > ( s-,:z40) (~090) 

C ~.:090) (Sj-+eo) (ai:OO) 

, s,2ao > (~&>00) (~21Q) 

'·---

($?ti~ 

(5j,10) 

(Sj7~ 

Test specimens were molat and tor 7 days and then ltOl8d lndoo,a at a nominal t....,ature between 

l 
70 and 750f and a relallve turndly of a,,pn,ximataly 50%. Prisms were tested accocdna to ASTM C 215, 
"Test Method for Fundamental Transverse, Longludinal. and Torsional Frequencies of concrete 
Specimens.• Listed values are the average for 3 specimens. 
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tort an CemaAt Concrete 
I\Jo'C"Mtl\- w-e;,~-r 

M,x No. 

AhV.3 
('3,2.70) 

OhV3 
(~.J~Q) 

E\\'1.3 
C 3,330 > 

Average 
( ) 

( 5,3loO) , 2,etoo> 

C 5i 640) ( lo, 310 ) 

C4,~IO) (Sj:2%0) 

( ) ( 

( s, (o00) 

( 5i Cf 00) 

C S:~!IQ) 

) 

( 

Update Packap •aaber 0 
aev1aion control Code 0.0 

Qual1ty Level_ 

C 5, 2.'lO ) (411'i0) (.5iZ20) 

(~$'30) (Si l&O ) C s;M:9) 

( ~28g) ( 4,q6)0) ($230) 

( ) 

( C ) ( 

(~300) 

(s;310) 

(Sizqo) 

Test specimens were moist and tor 7 days and then stonld lndoons at a nomnal tlff"8ratul8 between 
70 and 750f and a ralallvt lllmldly of appn,xlmately 50%. Pllslns were tested~ to ASTM C 215, 
"Teal Method for Fundamental TlanlVffle, Longltudlnal, and Torsional Fraquencles of Concrete 
Specimens.• Listed values ant the average tor 3 speclmana. 
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~ Material Code 01 ea· 

,ore &n Cemant Concrete 
NoO'V\4\- w~,,".,. 

&t"o. "e. \ Aq9re9&te 
'I, ,','t?) . 

\ 

Property Code __ 

P::,coam \c.. E'lastic.. 
Mod\llvSJ 

Page 1.3 

Update tackaqe Bamber 0 
Revision control COde 0.0 

Quality Level_ 

AhV\ 
~,,~10) (5~5"0) ( (o,t,00 > ( 7i 14-o , '7.110 > ( lee 770) ( -

( 4:>,2.20) (b,'i!O ) ,1, %.too, ( 7,, J 00) - ( b,44-0) C -- (h13bo) 

EhVl 
C 5i200 > u,,410, ( 7,0CJO) CJ. lioO ) - 'to,+1oo > C - > 

) ( ( ( ) ( 

Average 
) ( ( 

Test specimens were moist Qd8d for 7 clays and then IIOr8d lndoorB at a nominal terq,e,atun, betWeen 
~ 70 and 750f and a relatlve tumidly of approxlmately 50%. Spedmerls were aoaked In water for• hoWB 

prior to testing. Prtsma were tllt8d accontlng to ASTM C 215, "Tell Method for Fundamental Transverse, 
Longltudlnal, and Torsional Frequencies of Concrete Spacmans.• Listed values me the average for 3 

mens. 

(to,22.0) 
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Material Coda 01 ~ S · 
,ore an cemeat concrete 

No'C'"W\a.\- Weio~.,. 

A'r..\/2.. 

Property Code __ Pa9e 1.3 

Update Packa99 llUllber 0 
Rev1a1on Control COde 0.0 

Quality Level_ 

C Si lo30) ( j,4SQ) ( ID,940) C ~. ?SD) - > c {o, 100 > '·---

EhV2. 

__ , '·---· , __ , '·--- ____ , ,. ___ , 
Average 

) , __ , , __ , , __ , ,. ___ , . ___ , 
Tesl specimens were moist aired for 7 days and then ltOl9d lndoons at a nominal terq,erature between 
70 and 750f and a relative tumldlly d approxlmately sew.. Specimens were aoaked In water for• hours 
prior to testing. Prisms were tested ICCOldlng to ASTM C 215, "Teat Method for Fundamental Transverse, 
Longltudlnal. and Torsional Frecptnclel d Concrete Specimens.• Listed vu,es are the average for 3 

na. 
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~ Material Code 01 '= S · 

Pon an Cement concrete 
No'C"'M4 \ - W 1!;, ~T · 

... 

M,i No, 
\ 

'1,..V\V3 
( ~z.10> 

C>\\V3 
(4,320 > 

EkV3 
C]13lO> 

C 

Average 

Property Code __ 

P)oam le.. E"lastic.. 
Mod"l'-',!> 

(5',~0) (5",~o, ( s,zqo) 

( 2i940) ( (Q,310 ) ( to, 010) 

C t~IIO > (~12.0) (S'ii&Q> 

) , ( 

( ) ( 

( 

( 

C 

Pa9e 1.3 

Update Pactap •Wlber 0 
aev1a1on Control Code 0.0 

Quality Level_ 

- ) (~42.0) ( -
- ) (~320) ( --
- (~~2~• 

_,_ _, 

( ) 

) ( ) 

(5,730) 

(5j'»3o) 

(~bho) 

Test apec1men1 were mollt cured for 7 days and then llOlld lndool8 at a nornnal tllqMfflllUr8 between 
,....... 70 and 750f and a ralallve tunldly af applOXlmately sow.. Specimens were makad In water for 48 hours 

prior to testing. Prisms were tested according to ASTM C 215, 'Tell Method for Fundamental Transverse. 
Longltudlnal, and Torslonal Frequencies of Concrete Specimens.• Usted values are the average for 3 

ns. 



STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
Material Code 01 G(i. Property Code_ Pap 1.3 

Port an cement Concrete 
No1'"MQ.\- w~;,kT 

t 

M,i No. 

A'rN \ 
( s;~512) ( (o,(o'l,0) q, 140) 

Ori VI 
( {a 2.20) ( ~,,20, (7,260 ) 

EhVI 
c ac200 , (4>.+10) C J,O1O) 

X~V\ 
, s;qso, Co, 7aQ > (7,140) 

Average 

(7,440) 

(7.35D > 

C 7.450) 

C 7,570) 

Update Pack•~ lhulber O 
aev1a1on Control Code o.o 

Quality LeVal _ 

( 7, 0'30) 'fi,~,o, (7/oOO) 

C 1,75'0) ce,po, (7.to9O) 

17.S'IO > ( ft,,ffO) c ·u,,o; 

( 
_, ( 9,G:>40) ( , 

C ) c __ , c ____ ) __ ) (, __ ), c __ ) 

(1,750) 

{7,940) 

(e,010) 

(8,200) 

Test apeclmans were molllt and for 7 days and then placed outside In Skokie, Ullnoll. Prllml were 
tested accon:llng to ASTM C 215, .,. .. Method for Fundamenlal Transverse, Longludlnal, and Torsional 
Frequencies of Concrete Specimens.• Usted vams are the average for 3 specimens. 
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Port an cement concrete 
No1'"W\4\- Wei,"T apdat• tackap MUllber 0 

Reviaion Control COde 0.0 
Quality Level_ 

<4,,1:0> ceo,1sO, c<o,02.0, <zo7o> c 1,,-,0, c:z,q7o> c-zzqo, (7,se,o) 

C 4,'J70) Clo, 130) ( ~,71,0) <7,Z30) C, __ ( 0,05"0) (, __ (7,szo) 

Average 
C > (. ___ > ( __ > (, __ > (, __ > C, __ > (, __ 

~ Teat apec1mans W8f8 moist and for 7 days and than placed outside 1n Skokie, n1no11. Prisms were 
tested according to ASTM C 215, "Test Method for Fundamental Transverse, Longludlnal, and Torsional 
Frequencies of Concrete Specimens.• Listed YUIii are the average for 3 apeclmans. 
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Material Code 01 GS · Property Code __ Paqe 1.3 

Port an cement concrete 
No1"W\.c:l\- Wei;)kT 

M ixe> wHk WIC...= 0,1 f 

M\:x, No. 

An\J3 
(3,'2.tO) (5,3(oO) C 5i6G,o) 

0\1V3 
C 4 135"0 > Cz,940) C G,,310 ) 

EkV3 
( 3,JJ~) (4,110, C 5 112.0) 

X~V3 
C3,~5'0) ( S,~O) (~CJ70) 

Avera9e 

u,,110, 

( <o,ShO) 

(4,,410 ) 

C to,S~g > 

Update eackap ■Imber O 
Reviaion Control COde 0.0 

Quality Level_ 

(9 S"loO) C 7 116,o > (d),4oo > 

((p, 730, ( 1• l'2.0) Clp,l.oOO) 

C fe,5'70) (7,oqo > C lo, t, Io -, 

C 
_, (7,300 > ( ) 

( ,. __ , , __ , (. ___ , , __ , , __ ., (. __ _ 

(<o,<oqo) 

(11,, 170) 

(iD,72.o) 

(1,0~0) 

Test apeclmens we,e molll cured tor 7 days and then placed outside In Skokie, lllnolL Prisms were 
tested acconfing to ASTM C 215, "TIit Method for Func1amerU1 Transverse. Longlludlnal, and Torsional 
Fraquencles of COncrate Specimens.· Listed VU1e1 are the average for 3 specimens. 
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Page 1 Material Code 01.....:C-6ilil·~- Property Code tQ92. 

Porcl&nd Cemenc C:Oncrece 
6-et1~f"Cl I Opdat• Packa9• Number O 

Norma) -We :-r :to:fs, mtet+i °" Revi.aion Control code 0.0 
S-tot\t?. A 9re9ace Quality lievel _ 

c:.ene!. "1~~ v;c.t-ono. S,lic.eou.s 

Mix No. AkV\ 

PnmeJ\Y Olde 1010 l&sdmi Jntj • w;onnagon 
This material is a nmmal-weight concrete that was prepmed at the PortJand Cement 
Associalion, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the pmformance of conaete pavements. Prismatic-shaped specimens were cast 
from Ibis material and lhen subjec1ed to one of die following five curing conditions: moist 
cured, air cmed, air cured and then soaked for 48 hours befme test. stored outdoors on a clay 
loam in Skokie, Dlinois. or stmed outdoors on a sandy soil in Dallas, Texas. Specimens 
wen mnoved and tested at specified imervals over a twenty-year period. 

Pmpem CrOdn 1110 Mamdal Q,arw;mrisdca 

This nweria1 was piepared from ASTM C150 Type m cement and siliceous sand and 
gravel from Victoria, Texas. The cement was desiparec! Cement& in Ibis series. The 
concrete mix contained~ lbs of cement per cubic yard of concrete and had a water-cement 
ratio of o.-1o. No cbenJical ldmixtma wen used. 

' 
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Page 1. ~ Maur1a1 code 01 .... c_s_· __ Property Code 1000 

Portlana Cement concrete 6-e,1~~, Update Pac:ta9e Number 0 
Normo) -We =-r r?c,nw1c:t+i °" aev1a1on control COde o.o 
S~ot\e. A9re9ate Quality Level_ .C:.ene!I '2C::"- v;c..tof"\o ~,liceo\J.S 

MixNo.A'kVZ 

Pnmem Axts 1010 ~ Infi • w;mnaam 
This malm'ial is a normal-weight concteie that was prepared at the Portland Cement 
Association, Skokie, Dlinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the petfadidJlce of concrete pavements. Prismatic-shaped specimens were cast 
&om this malc:rial and then subjected to one of the following five curing conditions: moist 
cured, air cured, air cured and then soaked for 48 hours before test, stored outdoors on a clay 
loam in Skokie, Dlinois, or stored outdoors on a sandy soil in Dallas, Texas. Specimens 
w= 1e111oved and tested at specified intervals over a twenty-year period. 

Pnpm,QldG 1110 MumiaJ 0JmGtcrimca 
This malerial was piepmed fnm ASTM C150Type m.. cement and siliceous sand and 
gravel from VICtOria, Texas. The cement was desipatec:! Cement6b in Ibis series. The 
concrete mix contained~ lbs of cement per cubic ymd of conaetc and bad a water-cement 
ratio of o.s3. No cbemical admixtures ~ used. 
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Page 1 Material Code Ol __ C_f>_. __ Property Code ~ 

Portland Cemenc concrete 6-e~~r-o. I Opdat• Packap Humber O 
NPCm,t1-We~ :p,::form"+ion ReV1a1on Control Cod• 0.0 ~iore Aqreqate Quality Level_ 

~erie~ -:ag"· Vic..t'ot"io. S,liceo\J.$ 

MixNo. A~V3 

PnmettY PvJs 1010 Qcs;ripJiw; Infonnatign 

This material is a normal-weight concrete that was prepmed at the Portland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the performance of concrete pawments. Prismatic-shaped specimens were cast 
from this material and dlen subjected co one of 1hc following five curing conditions: moist 
cured, air cured, air cun:d and then soaked for 48 hours before test, stored outdoors on a clay 
loam in Skokie, Dlinois, or stmed outdoors on a sandy soil in Dallas, Texas. Specimens 
weie Jemoved and tested at specified intervals over a twenty-year period. 

PmDGffl' Qvfe 1110 MmriaJ QumAristics 

1bis material was prepand firm ASTM ClSO Type lit cement and siliceous sand and 
gravel from Victoria, Texas. The cement was designated Cement~ in this series. The 
concrete mix contained 341 lbs of cement per cubic yard of concrete and bad a water-cement 
ralio of 0.1 \. No chemical admixtma were used. 

I 
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Page 1 ~ Material Code 01....,C,_8_. __ Property Code tQ.Q2 

Portland cement Concrete f!er-o.1 Update Pactap Humber O 
Noemo) -We:-r aena1oa Control Code o.o mlet+ion S~ore Agreqate Quality Level_ ~erie!a "2(;°~ Vic..t-oric:a. c;·,li~cos 

Mix No. Oh VI 

PnmenY Qxls 1010 Pcw;riptiye lnfqmatim, 

This material is a nonnal-weight com=te that was prepmd at the Portland Cement 
Associalion, Skokie, Dlinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the performance of concrete pavemems. Prismatic-shaped specimens weie cast 
from this mmerial and then subjected u, one of the following five curing conditions: moist 
cured, air cmed, air cmed and lhen soaked for 48 homs befme test, stoled outdoors on a clay 
loam in Skokie, Dlinois, or stmm outdoors on a sandy soil in Dallas, Texas. Specimens 
wen removed and iested at specified intervals over a twenty-year period. 

PnmenY Olde 1110 Mgripl 0JaraGtcrislics 

This material was piepaml from ASTM C150 Type liI cement and siliceous sand and 
gravel from VlCtOria, Texas. The cement wu designated Cement~ in this series. The 
concrete mix contained J22, lbs m cement per cubic yard of concrete and bad a water-cement 
ratio of D,-40. No chemical admwmes were used. 
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Page 1 Material Code 01....:C-B--:.-- Property Code !.Q2Q 

Portland c.meat concrete 
6-e~i:~' Opdat• Packap Humber O 

Norm,J -We=.,. Im,,nKt.l +; Of\ ReY1.aion control COde o.o 
Sione.. A9re9at• Quality Level _ <ene!a "2t:::1... Vic.tof"io. s·,H~c\J~ 

Mix No. DnVZ 

PrsmeJlY C-Ode 1010 Pcsmmixe lnfonnatiqn 

This material is a nmmal-weigbt coDCtete that was prepared at the Portland Cement 
Association, Skokie, Dlinois, in 1948 as part of a study to evaluate the influence of curing 
condilions on the performance of conaete pavements. Prismatic-shaped specimens were cast 
from this material and then subjected to one of the following five curing conditions: moist 
cured, air cmed, air cum! and then soaked for 48 homs befc= test, stored outdoors on a clay 
loam in Skokie, Dlinois, or sund outdoors on a sandy soil in Dallas, Texas. Specimens 
were mnoved and tested at specified intervals over a twenty-year period. 

Prgpeay PD, t 110 Mag;riAI Cbarnrimcs 

1bis material was prepared from ASTM ClSO TypeJl[ cement and siliceous sand and 
gravel from Victoria, Texas. The cement was designated C.cmentab in this series. The 
cona= mix contained ~" lbs of cement per cubic ymd of conaete and bad a water-cement 
ratio of rn. No chemical adrrdxtmes weie used. 

I 
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Page 1. .~ Material COde 01 __ c,_5_·_· __ Property Code tQQe. 

Portland CeJNDt concrete 6-e)l\i:f"'Cll Update Package Number O 
NPCm,al -We~'t ;Iefoml a+i on aenaion Control COde o.o 
S~ore A9re9ate Quality Level_ c;.erie!a -,c;-~ Vic.t'of"\o. S,li~o\J.S 

Mix No. Ohv> 

Pnmc'1Y Olde 1010 Pef&riJztiB Infonnatign 

This material is a nonnal-weight comzte that was prepared at the Pmtland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the performance of concrete pavemems. Prismadc·sbaped specimens weie cast 
from this mmerial and then subjected co one of the following five curing conditions: moist 
cured, air cmal, air cmed and lhen soaked for 48 homs before test. stored outdoors on a clay 
loam in Skokie, Dlinois, or sund outdoors on a sandy soil in Dallas. Texas. Specimens 
were removed and tested at specified intervals over a twenty-year period. 

Pmm;m Om 1110 Mfq;r;,t CJarp;rimc;s 

1bis mmerial was prepamd fnm AS1M ClSO Type.nL. cement and siliceous sand and 
gravel &om Victoria. Texas. Tbe cement was dmpered Cement DI\ in Ibis series. The 
concrete mix rmtained ~ lbs of cement per cabii ymd of concmte and had a water-cement 
ralio of ~ ., 1 • No chemical admixtures wen used. 

• 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 Material Code 01.~C-e-· __ Property Code tQ.ee. 

Portland CeMDt concr•t• 6-e~~f'Q, Update Packa9e Number O 
NormaJ-We= ;r,,-fon-K~+i O 1' aevi■ion Control code o.o 
S~ot\e. A¥e9ate Quality Level_ (;.ene~ .,c;-~ Vic.t"orio. S',liceo\JS 

MixNo. ShVl 

PnmeJlY Oldci 1010 D;s;rmtiYe Infmmation 

1bis mau:rial is a nmmal-weight CODClete that was prepamcl at the Ponland C.cment 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions cm the pcrfmmance of concrete pavemen11. Prismadc-sbaped specimens weie cast 
from this marerial and then subjected 10 one of the following five cming conditions: moist 
cured, air cumd, air cmed and then soaked for 48 hours befme leSt, stomd outdoors on a clay 
loam in Skokie, Dlinois, or stored outdoors on a sandy soil in Dallas, Teus. Specimens 
wae mnoved and teaed at specified imc:rva1s over a twenty-year period. 

Prgpeny Aldo 1110 MaJmia1 CJIDSlffliatiss 

This mau:rial was piepmal frrm ASTM CISO Type -m cement and siliceous sand and 
gravel fmm VlCUJria, Texas. The cement was designated Cement€b in dos series. The 
concnte mix con11ined ~ lbs m cement per cubic yant of concrete and bad awarer-cement 
ralio of o,40. No cbemical admimns wem used. 

• 
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Page 1 ~ Material Coda 01_c,_g_· ___ _ Property Code~ 

PortlADd Cenanc Concrete 6-er\~f"Q.I Opdat• Packap Humber O 
N'ormol -We :t t;;4nwl c-. +ion ReVia1oD Control COde 0.0 
S~O't\e A9re9ate Quality Level_ 

~erie~ '2g&, Vic.t-o,.;o. S,Hceo\J,s 

Mix No. EhVZ. 

PnmettY OJtc 1010 Dcscrimiw; lnfonnation 

This maumal is a nonnal-weigbt concre1e that was pn,pmd at the Portland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the perfmmance of concrete pavemenlS. Prismatic-shaped specimens were cast 
from this material and then subjecled to one of the following five curing condilions: moist 
cured, air cmed, air cmal and then soaked for 48 hours befme test, stored outdoors on a clay 
loam in Skokie, Dlinois, or stored outdoors on a sandy soil in Dallas, Texas. Specimens 
were mnoved and leSted at specified intervals over a twenty-year period. 

PnmomPx!GJJJQ Mgrial Qwrac;g;rigiq 

This malmial was piepared frrm ASTM ClSO Type m. cement and siliceous sand and 
gravel from Vicrmia, Texas. The cement was desipared Cement E!l in this series. The 
conczete mix rmtained 4'of> lbs m cement per cumc yaJd of concrete and bad a water-cement 
ratio of~- No chemical admixtures were used. 

I 
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Page 1 . Material Coda 01 .... c_g_· __ · __ Property Code tQQ2. 

Portland Cemeat concrete 6-e,__s:t"'o. I Opdat• Packap ■umber O 
Noem,J-We= ;r..,-form et+i on a.na1on control COde o.o 
S~ot,e. A¥e9ate Quality Level_ 

~El'"'le~ ']~~ v;c.torio. S,Hceous 

Mix No. Eh V.3 

PrJmeny Pldc 1010 ])c;s;riaris Infmmaliqn 

This malerial is a nonnal-weight CODCJele that was pepamd at the Portland Cement 
Association, Skokie, Dlinois, in 1948 as pan of a study to evaluate the influence of curing 
conditions on the performance of conaeie pavements. ·Prismatic-shaped specimens were cast 
from this material and lhen subjecced to one of 1he following five cming conditions: moist 
cured, air cmal, air cured and then soaked for 48 hours befme lest. stmecl outdoors on a clay 
loam in Skokie, Dlinoia, or stored outdoors on a sanely soil in Dallas, Texas. Specimens 
~ removed and tesled at specified imem1s over a twenty-year period. 

PnmemC-Odn 1110 Mafflrial QarasmristiGI 

This malerial was piepued from ASTM ClSO Type :or cement and siliceous sand and 
gravel from VlCtOria, Texas. The cement was designated Cement§b in Ibis series. The 
concn= mix contained~ lbs of cement per cubic yard of canaeie and had a water-cement 
ratio of o.,, • No chemical admixtures were used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 ~Material Code 01...;C.illl,ICB __ Property Code /000 

Portland Cement Concrete 6-et1 ~ f"Cl I Update Pactap Number O 
Norma} -We=-r J:Morma+i o" ReViaion Control Cod• o.o G,rp.v~\ Aqreqate Quality Level _ ~erie!> "2='£. V,c:.tonQ. Si \iL.eOJs. 

Mix No. XhV\ 

PmPCJlY Ox1c 1010 Pes;dmive Infonnation 

This material is a nonnal-wcight concrete that was prepared at the Ponland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the perfmlwUlce of concrete pavements. Prismatic-shaped specimens were cast 
from this material and then subjected to one of the following five curing conditions: moist 
cured, air cumd, air cured and then soaked for 48 homs befme test. stored outdoors on a clay 
loam in Skokie, Dlinois, or stmed outdoors on a sandy soil in Dallas, Texas. Specimens 
were removed and tested at specified intervals over a twenty-year period. 

Pnmean Qvfc; 1110 Material CJamcg;rimc;a 

1bis material was prepared fmm ASTM ClSO Type m cement and siliceous sand and gravel 
from Victoria, Texas. 1be cement was designau:d Cement Xb and is a blend of Cements Ah, 
Db, and Eb in this series. The concmte mix contained GJ"IS" lbs of cement per cubic yard of 

~crece and had a water-cement ratio of 0,40. No chemical admixtures were used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 Material Code Ol_C .. 6-· __ Property Code /000 

Portland cement concrete 
6et11~ t""C4 ' Dpdate Package Number O Norma)-We:-r I,,-to,w\ Cl ... ; Of\ Rev1■1on Control Cod• o.o 

{zra~e\ Agragate Quality Level_ ~erie~ ~C'~ \/, ,:.:\or," S, \ic.eo\JS 

Mix No. XhV2. 

Pm.PertY Code 1010 Pe&Qiptiye Jnfonnation 

This~ is a normal-weight concrete that was prepared at the Portland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
condidons on the performance of concrete pavements. Prismatic-shaped specimens were cast 
from this material and then subjecled to one of the following five curing condidons: moist 
cured, air cun:d, air cun:d and then soaked for 48 hours before test, stored outdoors on a clay 
loam in Skokie, Dlinois, or stored outdoors on a sandy soil in Dallas, Texas. Specimens 
were removed and tested at specified intervals over a twenty-year period. 

PtgpenyAxJc; 1110 Mgrial C,arw;teristics 

This material was piepmd from AS1M ClSO Type m cement and siliceous sand and gravel 
from Victoria, Texas. The cement was designaied Cement Xh and is a blend of Cements Ah, 
Db, and Eh in this series. 1bc concrete mix contaiot4 -44, lbs of cement per cubic yard of 
concrete and had a water-cement ndo of O.S3. No chemical admixtures \Vele used 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 ~ Material Code 01.~C-2!--~--

Port an Cement concrete 
Norma) -We ~1" 
Gri"e~e\ Aqregate 

.c::erie!:I i · 4 , i o\J 

PumeilY OxJe 1010 

Property Code /000 

6-el"l(f'Q' Opdate Package Humber O 
aevi■ion control Code o.o 

Quality Level_ 

Descriptive Infonnation 

This material is a normal-weight concmte that was prepared at the Ponland Cement 
Association, Skokie, Illinois, in 1948 as pan of a study to evaluate the influence of curing 
condidons on the performance of concrete pavements. Prismatic-shaped specimens were cast 
from this material and then subjected to one of the following five curing conditions: moist 
cured, air cured, air cured and then soaked for 48 hours before test, stored outdoors on a clay 
loam in Skokie, Illinois, or stored outdoors on a sandy soil in Dallas, Texas. Specimens 
wme temoved and tested at specified intervals over a twenty-year period. 

PnmcJlY O!de 1110 Material CblPJICfCdm,cs 

1bis material was prepmed from ASTM C150 Type m cement and siliceous sand and gravel 
from Victoria, Texas. The cement was designated Cement Xh and is a blend of Cements Ah, 
Db, and F.h in this series. The concrete mix contained~ lbs of cement per cubic yard of 
~ concreu, and had a water~ent ratio of o.71. No chemical admixtures were used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Pagel Material Code 01 . ....:C-.~ ... ·-- Property Code !.QQQ 

Portland Cement Concrete 6-e.-,I!'~, Update Pacta9e Number O ~or-~-We=1" Ll-tort'WlCA.+i O 1' Rev1■1on control code o.o co \ A re9at• Quality Level_ <erie!:I -->c-1.. E\O:u" Oo\aWKH· ·,c.. 

MixNo. XkWI 

PnmcttY PvJc 1010 Des;riptiw; lnfonnation 

This material is a normal-weight conaete that was prepared at the Portland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the performance of concrete pavements. Prismatic-shaped specimens were cast 
from this material and then continuously moist cmed. Specimens~ ~moved and tested at 
specified incervals over a twenty-year period. 

PmpenyCodc 1110 MaJm:iaJ Cb81JGJCristics 

This material was prepared &mn ASTM ClSO Type m cement and dolomitic sand and gravel 
fmm Elgin, Illinois. The cement was designated Cement Xh and is a blend of Cements Ah, 
Db. and Bh in this series. 1be concrete mix cmtained ~ lbs of cement per cubic yard of 
concrete and had a water-cement ratio of 0.-40. No chemical admixtures were used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 ~. Material Coda 01 .... C_f!.___ Property Code 1000 

Portland Cemene Concrete 
6-e~ ~ f"Q. I Update Packa9e Number 0 

Nor-ma) -We ~1" It,,+o tW\ Gl +i 01\ Reviaion control code o.o 6f'A"4l A qre9ate Quality Level _ 
~erie~ "2c.;"' E\ait'I Oolo""iiic.. 

Mix No. XhW2 

PmnexlY Code 1010 Descriptive Jnfonnation 

1bis material is a normal-weight concrete that was prepmd at the Portland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the performance of concrete pavements. Prismatic-shaped specimens were cast 
from this material and then continuously moist cuml. Specimens were removed and tested at 
specified in1erVals over a twenty-year period. 

PameilY Qxie 1110 MamaJ Cbmacu;ristics 

This mab::rial was prepared from ASTM ClSO Type m cement and dolomitic sand and gravel 
from Elgin. Illinois. 1be cement was designated Cement Xh and is a blend of Cements Ah, 
Db, and Eh in this series. The concrete mix contained ~ lbs of cement per cubic yard of 
concrete and had a water-cement ratio of o ,SJ. No chemical admixtures were used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 Material Code 01 __ c,,g_· __ Property Code /000 

Portland Cement concrete 
6et1111?t"C41 Update Packa9• Number 0 

Norma)-We~k~ l:tt-torm a+i or, Rev1a1on Control Cod• 0.0 
(;,Cg'lle.\, A qragate Quality Level_ ~erie~ .,=-"- El~,n Ooll')twf,+ic:. 

MixNo XnW.3 ·--
PnmeJ\Y C-Odc 1010 PeRiPdve lnfonnation 

1bis material is a normal-weight concrete that was prepared at the Ponland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the performance of concrete pavements. Prismatic-shaped specimens were cast 
from this mau,rial and then continuously moist cmed. Specimens were removed and tested at 
specified intervals over a twenty-year period. 

Pnmen.v Olde 1110 MaJCriaJ Cbaractmsdcs 

This material was prepared from ASTM ClSO Type m cement and dolomitic sand and gravel 
from Elgin, Dlinois. The cement was designated Cement Xh and is a blend of Cements Ah, 
Db, and Eh in this series. The concrete mix contained B 2-'3 lbs of cement per cubic yard of 
concrete and had a water-cement ratio of o,-,,. No chemical admixtures wete used. 



STRUCTURAL MATERIALS HANDBOOK 
f"'._ Material Code 01 ..... C_,A ..... · __ Property Code l000 

Volume 3 • Material Data Sheet 
Page 1-

r---.. 

Portland Cement Concrete 
6-el'1!i,?f'Q' Opdat• Package Number 0 

Normo)-We~~ It,-tornla+i on aeviaion Control Code o.o 9\-ong A~regate Quality Level_ <erie~ ~e:1,,. E\~\\.,.,st LiMt~one. 

Mix No. XhL\ 

PnmeilY Oxte 1010 PesCJ:iptive Infonnation 

This nweria1 is a normal-weight concrete that was prepared at the Portland Cement 
Associalion, Skokie, Dlinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the performance of concrete pavements. Prismatic-shaped specimens were cast 
from this nwerial and then continuously moist cmed. Specimens wel'e removed and tested at 
speclfied intervals over a twenty-year period. 

PnmeilY Code 111Q Material Cbaracterimcs 
This mataial was prepared from ASTM ClSO Type m cement, dolomitic sand from Elgin, 
Dlinois, and crushed limestone from Elmhurst, Dlinois. The cement was designated Cement 
Xh and is a blend of Cements Ab, Db. and Eh in this series. The COllCICte mix contained 
111.. lbs of cement per cubic yard of concrete and bad a water-cement ratio of Q,40. No 
chemical admixtmes weJe used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 Material Code Ol_C:,_A_-_. __ Property Code tQQe. 

Portland Cement Concrete 6-e~~t'c:ll Opdate Pac:Jta9• Number O Normal-We=:~ J:,,-+o rn\ Cl +i Of\ Rev1■1on Control code o.o S-ton:<z Aqregate Quality Level_ 
C.erie~ 7S'&,.E\ ... \.\"~ Li~tMe. 

MixNo. XhL"'2. 

J>nmetty C-Odc 1010 Des;riptiye Infonnation 

This material is a nonnal-weigbt COllClele that was prepared at the Portland Cement 
Association, Skokie, Illinois, in 1948 as part of a study to evaluate the influence of curing 
conditions on the performance of concrete pavements. Prismatic-shaped specimens were cast 
from this materlal and then continuously moist cured. Specimens weie removed and tested at 
specified intervals over a twenty-year period. 

PnmeuY Qxfe 1110 Mam,iaI Cbarac;Jerimca 

This material was prepaml from ASTM Cl SO '!).pcm cement, dolomitic sand from Elgin, 
Illinois, and crushed limestone from Elmhurst, Dlinois. 1be cement was designated Cement 
Xb and is a blend of Cements Ah, Db, and Eh in this series. 1be CODClete mix contained 
4J\2. lbs of cement per cubic yard of concrete and had a water-cement ratio of 0.53. No 
chemical admixtmes weie used. 



STRUCTURAL MATERIALS HANDBOOK 
~ Material Code 01 ..... C___.A ___ _ Property Code 1000 

Volume 3 - Material Data Sheet 
Page 1 

~ 

Port an Cemenc Concrete 
N'.orm,a) -We· :-r 

MixNo. XhL"3 

ProJJCny Code 1010 

6-e.-i.gf"Q I Opdat• Paclta9• Number O 
lev1■1on control code o.o 

Quality Level_ 

Dc,,mptive Infonnation 

This material is a nonnal-weight concrete that was prepared at the Portland Cement 
Association, Skokie, Illinois, in 1948 as pan of a study to evaluate the influence of curing 
conditions on the perfmmancc of concrete pavements. Prismatic-shaped specimens were cast 
from this material and then continuously moist cmed. Specimens were removed and tested at 
specified intervals over a twenty-year period. 

PmlJCJlYCQde1110 Maq;rial Characteristics 

This material was prepmed from ASTM ClSO Type m cement, dolomitic sand from Elgin, 
Dlinois, and crushed limestone from Elmhmst, Dlinois. The cement was designated Cement 
Xh and is a blend of Cements Ah, Db, and Eh in this series. The concrete mix contained 
':il.Q. lbs of cement per cubic ymd of concrete and had a wacer-cement ratio of 0,71 • No 
chemical admixtmes were used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 

Material Coda 01..,.Cl.,,IS=--- Property Code .1.QQO Page 2· 

Porc1and Cement concrete 
~~et"a.l Opdate Package Humber O AJorn1ca l-W~lt Rev1a1on Control COde 0.0 rt½cma+,on C:,-ro.v&l A egate Quality Level_ .;er1Pc.. -:ac:-, .. V:t:..+o,..;a Siliuous 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 3 Proper~y 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type l[. - bla 2.~I 

Fine A99regate - lOOI 2.2. l I 

Coarse A99re9ate - '2J,4 2. 7 • .'2.2, 

- - - -
Water ?:21' 2421 -
Total 40Sp -

w-_·\drt 01" .... .unc.. d@riv""' ~~- . ~ ~ n.t-i"' ~ 0.40 • .. ,..~, ------ . -

Property Coda 1220 I Proce••iDCJ Infozmation 

Sis:. ~T ~\\ol6!i"!, Vg t -s ~A!': z. ( +~-~ e4 se ) 
L..r tJilf. Ml\c.. A\/ I n-'A AkVI 

. 



STRUCTURAL MATERIALS HANDBOOK 
~Series356 

Mix Nos. AV1, AV2, AV3, OV1, OV2, DV3, EV1, EV2, EV3, 
AhV1.AhV2,AhV3,DhV1, OhV2, OhV3,EhV1, EhV2,andEhV3 

Volume 3 - Material Data Sheet 
Page 2 (cont) 

Pmperty CQde 1220 Pmcessioo lnformatloo 

6x6x30-ln. prisms were cast from this material to detennine flexural strength and dynamic modulus of 
elasticity. Following flexural tests, beam ends were tested In 00111>resslon as 6-ln. modified cubes. 
Before testing, specimens were either moist cured, air cured, air cured and then soaked, stored outdoors 
in Skokie, Illinois, or stored outdoors In Dallas, Texas. 

Moist-cured specimens were continuously stored In a moist room with a nominal ter11>erature of 73°F and 
100% relative humidity. 

Air-cured specimens were cured 7 days in a moist room with the above conditions, and then stored 
indoors at a nominal temperature between 70 and 75°F and at a relative tllmidlty of approximately 50%. 

•Air cured - saturated before test" means specimens were cured 7 days In a moist room and then stored 
indoors as described above. Specimens were soaked in water at 750f for 48 hours prior to testing. 

Specimens stored outdoors In Skokie, llllnois were cured 7 days In a moist room and then stored 
outdoors on a clay loam. Specimens were stored side by side on the ground with sou packed around the 
sides. Only the top surface of the specimens was exposed to the atmosphere. The average dally relative 
humidJty In Skokie normally varies from 66 to 75 percent and averages about 70 percent. The annual 
precipitation including snowfall· is about 33 in. Annual air temperatures usually range between -a and 

~91Cf. 

Specimens stored outdoors In Dallas, Texas were cured 7 days In a moist room and then stored outdoors 
on a sandy soil. Specfmens were stol8d side by aide on the ground with soll packed around the sides. 
Only the top surface of the specimens was exposed to the atmosphere. 1be average dally relative 
tlJmidlty In Dallas normally varies fn)m 84 to 75 percent and averages about 89 percent. The anr11al 
precipitation Including snowfaD Is about 29 In. Annual air temperatures usually range between 18 and 
102,=. Dallas experienced a prolonged dry period lmmedlately before the 5-year tests. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 

Material Code Ol_C...,8=--- Property Code l000 Page 2 

Portland cement Concrece 
~11er-a.l Opdat• Packaqe Number O AJorMca l - We.!;kt Rev1a1on Control COd• 0.0 .i.fucma;,on (:,-f"Qv&l Aq eqace 

Quality Level_ ser,Pc.. -=-c=-1 ... v:~+ot'la Siliuous 

Mt x Ah V2. 

Property Code 1210 Material Composition 

Nix Proportions per unit Volume 

3 3 Proper'ty 
Constituent Material kg/m lb/yd Code 

Portland cement 
ASTN C 150, Type ~ 45$ 1-001 -

Fine A99r99ate l\q3 2.2 l I 
Coarse Aggregate 2154- 2. 22.2.. 

2421 

Property Coda 1220 I Proce••in9 !Jlfoaation 

Sis. ~-r ~\\o~)"!, \Jg \i "S CIA!'I z. ( -t-Wi~ ea.se ) 
~ Mill JJnc... A\/ I n-'A A kVI 

. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 

~ Material Code Ol_Cii:..:S~-- Property Coda 1000 Page 2 

Poreland cement concr•t• 
~>1erul Opd&t• Packa9e Number 0 IJorrMcal-We.,ht aev1■1on Control cod• o.o rt.fucma+,on ~n:l"al Aq egat• Quality Level _ 4SeriPc.. 2~1- v:,l'.:tof'la Silic.eous 

M:,x A'n.V3 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

Constituent Material kg/111 3 
lb/yd 

3 Proper~y 
Code 

Portland Cement 
ASTM C 150, Type'Jir 347 2001 -

Fine A;9r99at• 1~6 2.2. l I 

Coarse A99re9ate 2154- 2. 2.2.2. 

2421 

Property Code 1220 I Proce••in9 Infoaaation 

Sl1. 5Ms!.."9 ~\\o~'"! \Jg\.'!. s:iaaa= z. ( +\\i~ e«se ) 
~ PJiJC. ~nc. _ A\/ I n-'A A hVI 

. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Coda 01_C._S=--- Property Coda 1000 Page 2 
Portlano cemaat concrete 

~Ylet"'a.l Opdate Packa9• Number O #Jorntol-W=frt aev1a1on Control code o.o ;:i.fucmA±i on e:,.na--,ei A egat• 
'Se f" i P ~ ~c:;-,A V'd-t>,..;ca Silic.eous Quality Level_ 

Mix OnV\ 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 3 Proper~y 
Constituent Material k1/11 lb/yd Code 

Portland Cement 
ASTM C 150, Type l[ (o~3 2.001 -

Fine A,JgrecJate '11+ 2.2. l I 
Coarse A99r.,ate 2\S".-\- 2. '2.'2.2. 

2421 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Matertal Data Sheet 
~ Ma1:erial Code 0l_C,_,8 _____ _ Property Code J.QQO Page 2 

Portland Ceinent Concrete 
~~t?~ Opd&t• Packa9• Number O A..JorMo l- We.!int 

Rev1■1on Control Code 0.0 -;;:~c:a:b on &n:a."a.1 Aq eqate Quality i..vel _ ~er,Pc.. -:ac:-,~ v:,_+oria Siliuous 

Mix 0hV2. 

Property Code 1210 Material Coq,osition 

Mix Proportions per Unit Volume 

.3 3 Proper~y 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type ]II 4~~ 2-001 

Fine Aqgr99ate l\lob 2.2. l I 

Coarse A99re9ate 2.l~4 2.7..2.2, 

Water 241&, 2421 

Total ~\ 

Property Coda 1220 I Proceaaing Infonaation 

S.1. ~-r ~\\ow\t\:!, \Jo\. "S ~A!I: Z. ( +Wi~ ect~e) 

~ Ui:it AJ"c... 4.\/ I ~"'~ A t,.Nl 

. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol_C...,8;;;;;;;;;,,,,,. __ 'Property Code I 000 Page 2 

Portland Cement Concrete 
~1teral Opdate Packa9• Number O AJornto l- We.;lkt Rev1a1on Control Code 0.0 tt-fucma+,on C:rmvc.l Aq egat• 

Quality Level_ 
CSef'iPC.. ~~'" V:t:..-+ot'\a S"iliuous 

Property Code 1210 Material Composition 

Mix Proportions per unit Volume 

-3 3 Proper~y 
Constituent Material kg/a lb/yd Code 

Portland Cement 
ASTM C 150, Type ]t. 3Ar-e> 2-001 -

Fine A99r99ate - I~ 2.2. l I 

Coarse A99re9ate - '2.1$'+ 2. 7 • .'Z.'2, 

- - - -
Water 247 2421 -
Total ~' -

\rJ4'_
0

\dn ~ -•ww~~.- .inc.. ,l~f"'i~~ ~ft'\-
_. I _._ r.tit"t trf 0,11 • _, ____ . 

-

Property Code 1220 I Proceaaint !Dfoaaation 

Ssls:. !Ma~ ~\\o~'"!, \Jg\. 3 ~A. Z. ( +\-\.·•~ ea.~e) 

~ UiJl ~nc.. A\/ I e2w\A AkVI 

. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
f""\, Material Code 01 .... Cii:;..S=--- Property Code 1000 Page 2 

Port--iand Cement Concrete 
~rteral Opclate Packaqe Number 0 AJornto l- We.gilt 

Rev1■1on Control c:ode 0.0 .:\.fucmra+, on ~n:r.vcz.l Aq e9ate Quality Level_ 4Sef'iPc.. -ac:-, .. v:~+oKa Silic.~us 

Property Code 1210 Material Coq,osition 

Mix Proportions per unit Volume 

-3 3 Proper~y 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type Jil:. {D(o( 2.001 -

Fine A99r99ate CJ14 2Zl I -
Coarse A99re;ate - 215"4 2.22.2. 

- - - -
Water ~ 2421 --
Total ~ -

Wo\.,.lir, o+ 11,,..+e~ ~n c.. ,.t-l"i~-"' .Cft\- . 1- ~ rdtitl ~ 0.40 • .. --

Property Coda 1220 I Proceaaiq Infozmation 

Ss=s:. ~T ~\\aw'"! \Jg\. 'S 121 at: z. ( +~f,~ ect~e) 

~ Uil( Nnc..~ A\/ I a~A A ft VI 

. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 

Material Code 01_.C .... 8=--- Property Code J.QQO Page 2 
Portland Cement Concrete 

~~e~ OpdAte Package Number O 
kJorMo l-We.!;ht aev1a1on Control COd• o.o ti.fur ra±! o,, C:,-n:wel Aq eqate 

Quality Level_ ~ef'iPc. '2~1- v:G-tot'ica Silic.eous 

M'"tx EkV2. 

Property Code 1210 Material Composition 

Nix Proportions per Unit Volume 

.3 
lb/yd 

3 Proper~y 
Constituent Material kg/a Code 

Portland Cement 
ASTN C 150, Type ']II: - +tot> Z~I 

Fine Aqgr99ate lliolo 2.Z l I - -
Coarse A99r99ate Zl5'+ 2. "2-2.2. - -

- - - -
Water ~ 2421 -
Total ~ -

\,J,0",11 ln t+ • - .all ,141,.; I~ ~ft\lM _. ~ -0 -•~~11 C.. '/ ~r~ •-• • ~ nfl-if'} ~ o, ~ • -



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code 01 . .,.C.:..8=--- Property Code J.QQO Page 2 

Portland Cement concrete 
~Ylef"al Opdate Pacta9• Number 0 IJornta l- We.!tkt aev1a1on control COd• 0.0 ;\.fucmA±! on C:rf"'Q~a.l A9 e9at• 

Quality Level_ seriPC.. -:ac::-, ... v:t!.-to,.;a .c;,liuous 

Mh( EhV3 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 3 Proper'ty 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type~ 3S3 2.001 

Fine Aqgregate 1"2S!S 2.~ 

Coarse A99r99ate 2.\S'4 2."2.2.2. 

2421 

Property Coda 1220 I Proceaaillf lnfoimation 

Sd=s:. ~~ ~\\ow\n! 'Jg\. 3 ~A&': Z. (+h.i~ e(l~e) 

~ UiJt JJl\e... 4.\/1 ~-'-~ AkVI 

. 

• 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol_C...,.B.._ __ Property Code .J.QQO Page 2 

Portlana cemenc conc:ece 
~rtera.l k)orMo l- We.~lt Opdate Packa9• Humbe: O 

Rev1•1on Control Code O.O ~~cma+1~n t%rQ~el A; eqat• 
seriPc.. -ac:-, .. Vic:tor,o. Silic.eou~ Quality Level_ 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

Constituent Material 
.3 3 Property 

kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type~ &,'3-" 2.~I - -

Fine Aqgreqate - 10\S 2.211 -
Coarse A99reqate - '2.lS"+ 2. '2.2.'2, 

- - - -
Water 25'4 2421 -
Total 4o,e, -

Wo\111lrt o~ ~n-w,r _.,._ c.. d@,..;vetJ ..c~... · . 1- _.__ n.ti~ ~ t),4(). . -

Property Code 1220 ProceaaiDCJ lDfomation 

8x8x3D-ln. prisms ware cast from this material to determine flexural stranglh and dynamic modulus al 
elasUclly. Followlnc, flexural testa, beam endl went teated In co...,,...,n • I-In. mod1lled ames. 
Before testing, specimens went ellher moist cured or ltOr8d OU1doora In Skakll, llllnoll. 

Molst<Ured specimens we,. contlrllOu8ly stored In a moist raom wlh a nonmal ten.,arature al 73Gf and 
100% 181a11v8 tunldly. 

Specimens IIDIN outdools In Slcalde, lllnols were cured 7 days In a rmllt raom and then stored 
outdoolS on a clay loam. Specimens went stored side by aide on the graund wlh IOI packed maund the 
sides. Only the tap IUlfacl of the apeclmens was exposed to the atm>lphlr9. Thi .,.,. dally relatlv8 
tllmldlty In Skokie normally varies flom 88 to 75 percent and averagea about 70 peraere. Thi arnral 
precipitation Including anowtal Is about 33 In. Arnlal alrtelq)lratures usually range betWeen -a and 
911=. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code Ol_C~B ___ _ Property Code J.QQO Page 2 

Porcl&nd Cement Concrete 
~Yter-al Opdate Packa9• Number O kJor"Mol-We.~"t Rev1■1on control code o.o d½cmra+,on (~r~~el A9 e9&te 

~er,~~ -::ac:-, .. Vic:torio. Sili~eou!> Quality Level_ 

Property Code 1210 Material Composition 

Mix Proportions per unit Volume 

Constituent Material 
.3 3 Property 

kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type "g 447 2-E21 

Fine Aq9r99ate \-i..07 2.~ 

Coarse A99re9ate 2154 2.'2.2.2. -
2421 

Property Code 1220 ,~oce••int Intonation 

ex8x30-ln. prisms were cut from 1h11 materlal to determine flexural llrellglh and dynamic moduus of 
elastlclly. Following flexural taltl, beam ends were tested In co..,.,,...n • 8-ln. modl1ed aabel. 
Before testing, specimens went elltler moist and or stored OUldoorl In Skokie, lllnols. 

Molst~rad specimens wel9 contb1oua9J storld In a molal laOlllwltl a nominal taff1'81'8!Ur8 of 73Gf and 
100% relative turnldlly. 

Specimens ltaNd OUldoorl In SlcDlde, llllnoll were cured 7 days In a mollt room and then stored 
outdoors on a clay loam. Specimens went stored side by side on the ground wlll IOI packed around the 
sides. Only the top IUffacl of tlll spedmlnl WII exposed to the atmolphn. The 8V8ftlGI daly l9la1ive 
a.imldlty 1n Skolcle normally varies flMI ee to 75 permnl and averaan about 70 ~ 1111 arn,a1 
preclpltatlOn lncludlng snowfal Is about 33 In. Anrual air temperatures UIUllly range between -a and 
91Clf. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material Coe. Ol_C.._.B ........ __ 
Portland cement Concrete 
IJorMol-We.i~kt 
CTr~~el A;9 •q•t• 
-Seri@~ ~c:::-,,. Victor,o su;~eoc.,~ 

Property Code 1210 

Constituent Material 

Portland Cement 
AS'l'M C 150, 'l'ype "II! 

Fine A;gr99ate 

Coarse A99r99ate 

Water 

Property Coda 1220 

Property Code ..1.QQ.O Page 2 

~yieral OpdAte Package Number O 

;i-fucma±J on Rev1■1oa control COde 0.0 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 
kg/m lb/yd 

~ 

~ 

Quality i..vel _ 

Proper,:y 
Code 

2421 

Pnce••11MJ Jnfomation 

8x8x3G-ln. prisms W8ftl.C811flom thla mateflal to detlrmlne flexural llralagth andclynamlc moduus of 
etasllcly. Folowlng flexural t8III. beam ends were teated In corqnsalon • 8-ln. modllad amas. 
Before testing, specimens wera efttllr moist CU8d or IIDr8d OUldoora In Skokie, lllnoll. 

Moist-cured specimens we• COllllluully llOnld In a moist n,om wlh a nomnal teft"8ratura ol 73Clf and 
100% ralallve tunldlly. 

Specimens atarad outdoora In SIGlde, lllnoll wera and 7 days In a moist n,om and thin ltOrld 
outdoOrl on a c:ea, lomn. Specimens were stored side by side on the graund wlh IOI packed araund the 
sides. Onlythltap ..... olthe specll1llnl ... expoudtothl atmDlphn. Thi ... dlly relatlve 
tmmldlty 1n Skokie normaUyvarlel flam• to 75 peam and averages about 70 peam. Thi arn,al 
~ Including anowfal II about 33 In. Arnlal alrteq,eratul9S usually range between _. and 
91Clf. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
~ Material Code Ol_C .... f3 __ _ 

Port an Cement Concrete 
kJofMcil-f,.Je.ight 
&~vel A99i-e9au 
'Ser, ~c::". El ·, • i~ 

M,x XhWl 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type llT 

Fine Aqqregate 

Coarse Aqqregate 

-
Water 

Total 

Property Code 1000 

(rerte ~ I 

Page 2 

Opdate Package Number O 
Rev1a1on Control COde 0.0 

Qual1ty Level_ 

Material Composition 

Mix Proportions per Unit Volume 

kg/m 
3 

lb/yd 
3 Proper~y 

Code 

h~~ 2.001 --
- '12.1 2.2 ( I 

- 2.l&:>" 2.'2..2.2, 

- - -
'2.IDS' 2421 -

- 4'llS" 
w._·\dk, o.t 11.1,.,+or ,.,,. c. d.er-i~ed ~~IM -• 1- ~ r.rtio d OAo • _. ..... --■ • -

Property Coda 1220 I Procesain9 Intonation 

6x6x3D-in. prisms were cast from this material to determine flexural atntngth. Following flexural tests, 
beam ends were tested In compression as 8-fn. modified cubes. Specimens were contlllJously stored 
a moist room with a nominal temperalUre of 73Gf and 100% relative lllrndlty. 

In 

. 
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Material Code 01_cr.,,IB.__ __ Property Code J.QQO Page 2 

Por1:1and Cement Concrete 
~>1eN.tl O~t• Package Number O #JorMeal-Wei~bt Rev1a1on Control cod• o.o ;,Erma+,~ n &@v~f A99 egate Quality Level_ ~er,e~ ~~,,, e:la1t1 Ooloftli+i~ 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

kg/m 
3 3 Proper~y 

Constituent Material lb/yd Code 

Portland Cement 
ASTM C 150, Type 1!r ~ '2.001 -

Fine Aqqreqate - \\3S 2.Zl I 

Coarse A99reqate - 2\lob 2.'2.2.2. 

- - - -
Water 23o& 2421 -
Total ~Sea!> -

W4t\41rf o.; llJll"N)-r .,,."' de~v~ ~~IM ~·~~-~/ ... --,:-': rcttio ttf O,S3. -

Property Code 1220 I Proceaain9 Infonation 

8x8x30-ln. prisms were cast from this material to determine flexural atntngth. Following flexural tests, 
beam ends were tested In compreulon as 8-ln. modffled Qlbes. Specimens were contllllously stored In 
a moist room with a nominal tell1)8rature of 731= and 100% relatlva llimldlty. 

. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 

~ Material Code Ol_C._..8'----
Port an Cement Concrete 
IJorrtto l- WeiCJkt 
{zQlycf Aggregate 
~er, '3c:". • o o •+ie-

M.1x XhW3 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type lI[" 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

Property Code 1000 

frlY\eNAI 

Page 2 

Opdate Package Number O 
Rev1a1on Control Code 0.0 

Quality Level _ 

Material Composition 

Mix Proportions per Unit Volume 

kg/m 
3 3 Proper,:y 

lb/yd Code 

32.~ zoo, -- - --
123~ 2.2 l I --
2\Co'=» 2.22.2. - -

-- - -
2..33 2421 -

- ~9'2~ 
W4!l

0

\dln o~ IIJtnef" ~n c... de~ved +I?\- ~r~~-• 1- -'; rctio tft 0,71 . 
-

Property Cea 1220 I Procesai119 Infozmation 

6x8x3D-ln. prisms were cast from this material to determine flexural strength. Following flexural tests, 
beam ends were tested In compression as 8-ln. modified cubes. Specimens were contlruously stored In 
a moist room with a nominal temperature of 73Gf and 100% relatlve tmlndlly. 

. 
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Material Code 01_c._.A ____ _ Property Code 1000 Page 2 
Portland Cement Concrete 

f T"E>11er-al Opd&te Package Number O IJorMeal-We.i~ht f;,Ecm0+1!:>n Rev1•1on Control Cod• 0.0 S+ot\e Agg egate 
Quality Level_ ~er,e~ ":l.t:111 Elmhuft1" w~to11e. 

Mix XkL.\ 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

,3 3 Proper'ty 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type m 7\7 2.001 -

Fine Aggregate - ta,33 2._lij 

Coarse Ag9ra9ate -- 1cr2..q 2. 22.2, 

- - - -
Water 2fJ7 2421 -
Total ~ -

\tJd\d ln ol. "•mi)~ .,,. c. d.eri'led +~IM ~··__. -· /L.Jc,~·:-'; rcdio ~ 0.4o. -

Property Code 1220 I Processing Information 

6x6x30-ln. prisms were cast from this material to determine flexural strength. Following flexural tests, 
beam ends were tested In compression as tMn. modlfled cubes. Specimens were contllllously stored In 
a moist room with a nominal temperature of 73,: and 100% relative IIJmldlty. 

. 

• 



., 

STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code 01,_C....,A_._ __ Property Code 1000 Page 2 

Porc~and Cement Concrete 
~11er--:xl Opdate Package Number O kJorMc.al-We.jgb-r 

Rev1a1on Control Code 0.0 S1bf\e. Aggregate : ;;+'c'>(El!3g+1!:>f1 
Ser1Pc.. -:ar:-,,. Elmh~Lim~e Qual1ty Level _ 

M,x )(nL2. 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

Constituent Material kg/m 
3 3 Proper'ty 

lb/yd Code 

Portland Cement 
ASTM C 1S0, Type m ¥l2 2001 --

Fine Aggregate - lQ!L 2.2 l I 

Coarse Aggregate - 1q2~ 2.'2.2.2. 

- - - -
Water 2.~1 2421 --
Total '3~ -

\Ala \111n o.t. 11.1HNl)r '&Jn c. ,l~t"iv-~ +f"l'\IM. . -' - ~ - rt.ltio 1ft 0,53. -r--. •--■ 1r -

Property Code 1220 I Proceaain9 Information 

6x8x3G-ln. prisms were cast from this material to determine flexural stntngth. Following flexural teslS. 
beam ends were tested In compression as 8-ln. modified cubes. Specimens were contllllously stored In 
a moist room with a nominal temperature of 73'f and 100% relative tumdlty. 

. 
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Material Code Ol_C_.A_,_ __ Property Code 1000 Page 2 

Portland Cement Concrete 
f rl>'lt'Nl I Opd&t• Packaq• Number O IJorMol-Weigh:t ;f ;,Ecm0+, ~ ~ Rev1 ■1on Control code 0.0 

~-tot\g, Aggregate Quality IAvel _ cser,Pr, -ar:-111 EtMh\l~ wMPstt,l\.e 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

-3 3 Property 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type ...Ilf 370 2.001 -

Fine Aggregate - )082 2.2 t I 

Coarse Aggregate - 1q29 2. '2.2.2. 

- - - -
Water 2Jo';> 2421 -
Total 3to44 -

W4'
0

\dlrf 0.t, Ill~~ 'A.Ill C. d.flf"i'le.d +f'P\!AA ~r~-•-■-/ ...... rd'tio ~ 0,1 I • 
-

Property Code 1220 I ProcessiD9 Information 

6x&x30-ln. prisms were cast from this material to detennne flexural strength. Following flexural tesll, 
beam ends were tested In compression as 8-ln. modified cubes. Specimens were contn,ously stored In 
a moist room with a nominal temperature of 73Gf and 100% relatlvt tllrndlty. 

. 
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~ Material Code Ol_c.B-=-·-- Property Code ..!Qa.O Page 3 

Portland Cement Concrete 
C:tf-aem l Opdate Package Number O 

t,.J o Dn4\- W C iji k)T Il\~~t"~,on Revision Control code 0.0 
&ra v~ \ Ag~egate Quality Level_ 
<-n,oc.. -:a.c.. V,c.tot"iQ S'tl ic.eo\J~ 

/Vn )(E'~ ,,ir+k W le..= 0 ,40 

Property Code 1310 Baseline Infoanation 

Mi2{ IJo, 
28-Day Compressive Strength Values Property 

Code 
MPa psi 

A"'-VI q400 --
QhV\ -- Stotoo 

E:hV\ • 072.0 --
x~v, . e,cuo 

- -
Average Compressive 3022 -- -Strength 

~~ 

All specimens were moist cured for 28 clays. Each value listed above represents the average compressive 

I strength from six 8-ln. modified cubes. The compressive strength of cytlndera and modified cubes cannot 
be corq,ared dlreclly because of dlferancea In the aspect ratio of the specimens. For moist curing, the 
compressive strength of 8-ln. modified Qlbes II appoxlmattly 4% greater than that of ax12-1n. cyllnders 
(Ref.: Report by Sharon Wood). 



STRUCTURAL MATeRIALS HANDBOOK Volume 3 - Material Data Sheet 

Material Code 01....;c:.B~·--
Portland Cement Concrete 

t,J O !':mP, \- Wt! 1i ktt 
&,~vs:;\ Ag~egate 

C::.-nioc.. "2.c:t. Vic..tof"in S',I ic.eo\J.s 

Property Code 1310 

AbV2.. 
Qh\/2. 

EhV2. I 

~ \\ VZ:, 

Average Compressive 
Strength 

Property Code J.Qao Page 3· 

~~~ro) 
Opdat• Package Nwnber 0 

Revision Control code 0.0 ;~ ~\on 
Quality Level_ 

Baseline Infoanation 

28-Day Compressive Strength Values 

MPa psi 

7700 --
7040 --

. 7390 

. 73f>O 

- -
. -

Property 
Code 

3022 

AU specimens were moist Qlrec:I for 28 days. Each value listed above represents the average compreaaive 
strength from six &-in. modified cubes. The corqnssiva strength of cyllndem and modified cubes cannot 
be corq,ared dlreclly becauN of dlferances In the aspect ratio of the apeclmena. For moist curing, the 
compressive strength of 8-ln. modllled cubes la appn)Xlmately 4% areater than that of ex12-1n. cyllndera 
(Ref.: Report by Sharon Wood). 
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~aterial Code 01c.s· ---------- Property Code J.Qa.O Page 3 

PortlanCl Cement Concrete 
-4.~'0fm) Update Package Number O 

t,J O r:n»\- W ( i~ kT Revision Control code o.o A~:,N'Nt+lon I z;,o. vs:\ Ag ~egate Quality Level_ 
~nioc.. -:a.~ Vic..toria. S\l ic.eo\J~ 

Property Code 1310 Baseline Infoxmation 

Mii IJo. 
28-Day Compressive Strength Values Property 

Code 
MPa psi 

&hV~ -- 5170 

DhV3 4Cfb0 --
E"nV3 SICJO --
)(~V3 . 4l}<oD 

-- --
Average Compressive 3022 -- -Strength 

.... -.. 
' All specimens were moist cured for 28 clays. Each vaue listed above reprasents the average compressive 

I strength from six 6-ln. modified cubes. The corqnsslve 8lr8ngth of cyllnders and modllad cubes ~ 
be co111)81'8d dlreclly because of dlfe,ances In the aspect ratio of the specimens. For moist airing, the 
compressive strength of 8-ln. modified cubes la approximately 4% greater than that of ax12-1n. cyllnders 
(Ref.: Report by Shalon Wood). 
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Material Code Ol __ C...,.B __ _ Property Code jMO Page 3 

ort an Cement concrete 
OD!'A,\-W(~IO,.,. 

Property Code 1310 

C:sr-oem) Updat• Package Humber O 
Rev1a1on Control COde 0.0 

Quality Level_ 

Baseline Infocaation 

(!1i~ IJt>, 
28-Day Compressive Strength Values Property 

Code 
MPa psi 

XhWl 9500 -- -_ ... _ -
-- -

. -- -- -
Avera9e Compressive . 3022 -Strenvtb 

AD specimens were moist cured for 28 dayl. Each vu,e lltld above ftlPII..,.. the average ~ 
camot strength from six 8-ln. modlled cubes. The compressive ltNtlgth ol cylndell and modllld cubll 

becon.,ared becllJN of dlfel911CN In the ralloolb lmlnl. Formollt dlraclly apecl apec:11 cu,tng • the 
compressive strength of 8-ln. modllld cubll II apprmlmltlly 4% greater than that of 11'12-ln. cylndell 
(Aef .: Report by Sharan Wood). 
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~aterial Code 01_c,..B __ _ Property Code ..!QaO Page 3 

r 

'

Port ~n Cement Concrete 
t-Jor:mo,\-Wti krt 

regate 
;,, Oolom ·1+ic:.. 

Mixes. wi-tl\ w/c.= D,5.3 

Property Coda 1310 

~i~ IJo. 

XhW2 

Average Compressive 
Strenqth 

~ .... 
·1 

' 

{:,;Coem) Update Package Humber 0 
Rev1a1on Control COde 0.0 

Quality Level_ 

Baseline Information 

28-Day Compressive Strength Values Property 

MPa psi Code 

7070 -- --
-··~ -
-- -

. -- -

. 3022 -
JI specimens were moist cured for 28 dayl. Each value llltecl above,._,.. thl average compressive 

I strength flam six 8-ln. modlled cubel. Thi COrqnuive ltrlllglh of cytlndell and modlllld cubel cannot 
be COff1'818d dlreclly blcaa11e of cllferances In the apect l'lllo of the apeclmlnl. For fflDill curing, thl 
compressive strength of I-in. modlllld cubes II appnmmatlly 4% greater than that of ex,2-111. cytlndera 
(Ref.: Report by Sharon Wood). 

.:. 
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Material Code 01_,.C._..B __ _ 

ort an Cement Concrete 
0 l""ffill \- W ( i t),1-

e9at• 
·,,, OoloM·1+i'-

Miu$ wi-t,,. w/c= 0.71 

Property Code 1310 

f!1 i ;g IJ(), 

XnW3 

Avera9e Compressive 
Strength 

I 

Property Code .J.Q.Q.O Page 3 

Update Package Number O 
aev1a1on Control COde 0.0 

Quality Level_ 

Baseline Infocnation 

28-Day Compressive Strenqtb Values Property 
Code 

MPa psi 

4-qzo --
-··- -

. -

. -- -- -
3022 -- -

AD specimens went molal cul8d tor 28 c1ay1. Each vuse llltld above ftlP'IIIID the average comp, esaive 
cannot Slrlngth tram six I-In. modlled cubel. Thi C0""'911W ltrallQlh al cylindlll and modll1ld Cllbel 

be COll1)8l'9d dlreclly blcal• of cllfe19nca In the rlllooftlw lmlnL For molll cuing, .. apecl apec:11 
co..-. strength of..,._ modll1ld cubn II approxlmllMJ 41' puttrtllan that of 1112-ln. cyllndlra 
(Ref.: Report by Sharan~-
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~ Material Code 01 CA. ---------- Property Code .l.QQ.O Page 3 

Property Code 1310 

~i~ IJo, 

XhL\ 

Avera9e compressive 
Strenqtb 

C:reoem' Update Package Humber O 
aev1a1on control code o.o 

Quality Level_ 

Baseline Infoz:mation 

28-Day Compressive Strength Values Property 

MPa psi Code 

-- '9q(oo 

-- -
. -
. -- -- -
. 3022 -

-

.... -... , 
All specimens were moist cured for28 c1ay1. Each value Isled above repr111ra aw average~ 

I stranglh flam six 8-ln. modlllcl cubes. The CD,qnalve ltrltlglll GI cyllldllS and modllld cubes camot 
be COff1'8l8d dlnlcay blca• ~ clffe•nca In o. 11P1C1 rlllo of the 1P1C1m1n1o For fflDIII cutna. the 
colqnlllve strenglll of ... modllld cubn II approxlrnlltlJ 4% aratartllan 11111 of lX12-ln. cyllndera 
(Ref.: Report by Sharon_Wood). 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 CA. ..,;;;;;;;,;. ____ _ 

Property Code 1310 

~ ii IJt>, 

XkL2 

• 

Average Compressive 
Strenqth 

Property Code J.Q.a.o 

C:rroeml 

Page 3 

Opdate Package Number 0 
Rev1a1on Control code 0.0 

Quality Level_ 

Baseline Information 

28-Day Compressive Strength Values Property 

MPa psi Code 

1030 --
-- -
-- -

. -- -

. 3022 -

"" 

AD specimens were moist U8d for 28 days. Each value lilted above represen11 lhl average 
strength flam six 8-ln. modified Qmll. Thi CO,qnalve strenglh al cylndell and moclllld aJbel 

compresalve 
cannot 

be C0111)818dclnclly blca• of dlfal9ncll in lie apecl rlllo of a.---. For fflDIII cuing, lhl 
compresalve stretaglh of 8-ln. moclllld cubll II appmclmltlly 4% grater than 111111 ol 8112-ln. cylnde1a 
(Ref.: Report by Sharon Wood). 
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~ Material Code Ol~C ... JJ... ____ _ Property Code l.QQ.O Page 3 

' " 

ort ~n Cement Concrete 
Or'"'Md\• W,:, wr 

Property Cede 

l!1 i ~ 1Jo, 

XhL3 

• 
L,ji,,6h,,te 

1310 

Average Compressive 
Strength 

I 

C:o::oeml Opdate Package Number 0 
Revi ■ion Control Cod• 0.0 

Quality Level_ 

Baseline Infomation 

28-Day Compressive Strength Values Property 

MPa psi Code 

~o~o -- -
-- -
-- -

. -- -- -

. 3022 -- -

-

All specimens were moist cured for 28 clays. Each vaue llsted above represe,u thl average compressive 

I strength flom six 8-ln. modlled cubel. 1111 COrqnuive ltr9nglh af cylndell and modllld cubes cannot 
be ceq,arac1 c11n1c11y becll• of dlfe,ancea In the apect ratio of the apec1men1. For mo111 curing. the 
compressive strength of a-en. modllld cubll II applOXlmatelJ 4% grNtlr than that af 1112-ln. cylndera 
(Ref.: Report by Sharan Wood). 
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Material Code Ol __ C. ___ _ Property Code 2.000 

Portland Cement Concrete Coc.s-±'d:!.!i~rll: MQ-tef'id \ ' No'f""MQ., _ W4~kt 
p.f\d P\Mtit;, Ag •gate 

~-\ oc.. ~ c::' /,i ~'t\Cr-e:te. Pmf!'"t,~ 
M,xe~ An'll1 A'hVZ, SAhV'3 
~W'-tt.t .0.-h 

Page 4 

Opdate Package Number O 
Rev1a1on control code 0.0 

Quality Level_ 

Property Code 2000 Constituent Material Infoi:mation 

Constituent Material Material Description Property Property 
or Property Value Code 

Portland Cement ASTM C 150, Type.Jlr '2.001 

C.3 S, '7o 
, 

ss.'3 --
Ca, S 1 '7o \5,C\ -
C. 3 A, r/o \2,4- -
C:4:A-F, % 7.5 -

Fh,~,te.s? S.\a"enc,. 4os 2103 

Ai,.-- P.rmmki\ity -
-, -est,. m· I", -

Stte~W=dec 2.7-7 '2.10\ 
Tuti,i i"' r; M.,.IJ4e ... -

Crl~tte.U,. ~4 Sz1ai 4_! qs-_\ ·2,z& 
· No. 32.S Sieve: 

(ASiM C.430) 
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~ Material Code 01....;;C.~-- Property Code 2.000 Page 4 

f'II! , 

Portland Cement concrete Can~±"d:!.:!i~,rt Mo.~ t'ia. \ Nor-M~\- W4i~kt 
~:Qi::l P~±i'1i A99 agate 

C.Mcr-e.w.. Pn::,eect\~ t:..o,.-·,oc.. '2 c;"lrJ 

tvt·,-xes Onv1, OnV2, t DnV3 
Cen'\ertt Ok 

. Opdat• Packa9• Humber O 
ReViaion Control Code 0.0 

Quality Level_ 

Property Code 2000 Constituent Material Infoanation 

Constituent Material Material Description Property Property 
or Property Value Code 

Portland Cement ASTM C 150, Type.:nI '2.001 

C.Za SI. '7o '5S,t -
Ca.$ z 'lo 17,2 --
C. i3 A" tr/o II.A- -
C~A-~ % '-,3 -

F;~~tte.s~ S\Q",ne, 53f.o 2\03 

A",,._ P1:rmmlai \n-y -
•-est:, m-z. II;, --

Ei~~~;fj ~diC 2-ti,S '2.10\ 
wrb, i"' r; 

' 
m~/¼"L -

6n~nei~ ~q Basi~ qq,o ·2,2e, 
· No. '3 2.S Sie,,e;: 

lAS1M C. 430) 



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Mater.ial Code O l __ C. _____ _ Property Code 2000 

Portland Cement Concrete C,oc,~±·d:~e.;rt Mo.1-et'"\Cl \ 
Nof'l\'\cd- Waiiftt ~:Od P~~±ic.. A99 egate 

~'t\Cr-~;e. Proesc:t\~ ~\oc. "2.C::-/n 

M",,t,e.s Et\VI, Eh\/2, ~EnV:5 
CeM.errt Eh 

' 

Page 4 

Update Packa9• Number o 
Revision Control COde 0.0 

Quality Level_ 

Property Code 2000 Constituent Material Information 

Constituent Material Material Description Property Property 
or Property Value Code 

Portland Cement ASTM C 150, Type .llt 2.00, 

C.3 S/7o 43,,9 -
Ca.$ z 'lo 2q,-, -
C 3 A, r/o 10,3 -
C4:A-F, % 7,2 -

F'i.-.~1te.s3 &\ainc, S-04 2103 

ff,,. -P~rm,g\z i I n-y -
•-est,. m-z. I":, --

St1ea«;fj ~dee 255' '2.10\ 
wri,i i"' t:, 
m-i-t "! -z. -

Eriln=i~~ Basi~ q3,3 ·-z.,ze. 
· No,, '32.S Sie11e: 

(AS1MC430) 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Coda 01 __ c. ___ _ Property Code 2.000 Page 4 

~~ 

Port and Cement Concrete 
NorMQ.\- We¼kt 
____ Agq'fegate 

Conc.+-rtul!rrt' M~~t"'ia\ ' 
p.f\cl P\g~+;c.. 

Mixe~ XI--\ Ll, XkL2., XkL~ X-k Vt, Xk 3, x~ w~ 
C.-ei/V\el'\-t- X h 

Opdate Package Number O 
Rev1a1on Control code 0.0 

Quality Level_ 

Property Code 2000 Constituent Material Infonnation 

Constituent Material Material Description Property Property 
or Property Value Code 

Portland Cement ASTM C 150, Type.Jlr 2.001 

C.aS, '7o 62.lo -
Ca, S 1 'lo 2.0.'i --
C.,3 A, 'lo I l,4 -
C:1: A-F, % 7,0 -

Fi~~1te.s3 S\a'ene- 4~3 2\03 

A·,,.._ Pgr,nmlitiln-y -
1-est,. M-z./kj --

6~en;(j kl~deC 2.49 2.101 
T""'' i n1 r M"'-I¼~ ~ --

An~n:i~~ Bzsi4! '14,fz ·z,-z.s 
· No, '32S Siew: 

(ASiM. C430) 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 5 Material Coda 01 ..... c. ___ s ....... · __ Property Code 2.000 

Portland cement Concrete Cot\.s-\·,+u~'t'\t ~r--~\ Opdat• Pacta;e Number O 
Norma\- Weft aN;) P\~~i;ic. Rev1a1on Control coda o.o 

C,.n,,a ve.\ A re9ate Quality Level_ S-en ~ 3~1a 1/ic:tl)t"'iQ Si Ii c.~O\J!I C:gt\cre+e. - ro~r--·f1e.s 

Mi>Ce$ AVt, Avz, A-V3J DVt, ovz, OV3,, EVI, c\/2, EV~., 'i.Vt, xvz, X'/3J 
A~v,, A k\/2., Ak'13, D"'Vl, o~v2.., Ot\V; Ehvt, E'kVZ, E\,\V3, x~v,, 'Xk'+l2, ~:t\d ~hV3 

Property Code 2000 Constituent Material Information (Continued) 

Constituent Material Material Deacription Property Property 
or Property Value Code 

Fine Aggregate ~ .. d,LJ?Oo::: ~nd ~-Ztt 

~W\ \/1c.1QJja r:I'"aCl~ , -
Eintil:.~ Mgd~lYa 2.12~ 2..2Q..'2 

$.gec\~k C;rn,," )±y 2,Co3 2313 

-
-
-coarse Aggr99ate 

:2·1l i c.eo~, ~'4e.l -
-tram Vi'c:.tctls,:rua. . -
MA1'•""' S,z.e 2. \n. '2..35'1 

~ ~~J..(fO 35:1 -
Spec, ~\c. &<o.vi'ry 2,S7 '2.34>3 

Water 2421 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code 01 C.S · 

Port an cement Concrete 

Property Code 2=QJ:J.o 

Corts+it•Jflrft Mdter·,a I 
and P\a2'ic. 

~Of'Mt1l-WeJ,k,. 
~ ve I Ag egate 

• • o\oMrtk Con,cre:te Proprr::Hes. 

Property Code 2000 Constituent Material 

Constituent Material Material Description 
or Property 

Fine Aggregate Do\ o~rfiL. So.~ 

:tm~ E\~", 1;,r,noii 
~\ ~e f\i:~$ Mad vl \J.S 

$~ec.\fk.. &n>.v~y 

Coarse Aggregate 
Qo\0~1±i, C?:OA"!:il ~' 

-troM ~~ ~\lina\s 
J 

Ma.1l M""' S,,~ 
f\-~TM. C.32=1~ 

5pecit\c. (;rro.v\'7 

Water 

Page~ 

Opdate Package Humber O 
Revision Control Code 0.0 

Quality Level_ 

Information (Continued) 

Property Property 
Value Code 

'2.'2. II 

--
2,,7 ~ 
2,&,S' '2'3\3 

--
--
--
--
--

2.. ·,n. 2."3S\ 

~51 -
2 ,lolo 2'3b3 

2421 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Pages Material Code 01 C.A · Property Code 2.000 

Property Code 2000 Constituent Material 

Constituent Material Haterial·D••cription 
or Property 

Fine Aqgregate [2Qlom,±i'-i ~Ni 

-tfbM li\'§,n: ~llir,oiSt 

Ei ncne.~ ~gd~hli 

$.gec\~k ~v \t:y 

Coarse Aggregate 
C.ru~b!d LJ~-.mtte. 

;fu"' E\m\\!i!BX. :Il\in~" 

MAi'M"M S,z.e 

~~ ~JJ..(JO 
Spec, +le.. l:rravi+, 

Water 

Opdat• Packa9• Number O 
Rev1■1on control Code 0.0 

Quality Level_ 

Information (Continued) 

Property Property 
Value Code 

"2."ZII 

-
2.,1 2..]?2.2 

"2.,fo£ 2~ 

-
-
-
-
-

1- lt\. '2..35'I 

35":Z -
2..fo~ 42-34!3 

2421 



~ 
STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol_C=e, ___ _ 
Po~land cement concrete 
Nocmsl-We~kT 
G-rg~~lq9re9ate 
':,er\e~ ~c:-, ... Wc.TOrics Silic.e.o\)~ 

Mix AhVI 

. -

. -

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
Av- Corrter&-. f:J'/o 

" 

Property Code 2.000 Page 6 

C~n~rF1:b.Je~ Mmr-iol Opdate Package Huaber O 
2.00 p \Q.~"'t\C. aeviaion Control Cod• 0.0 

CQOC,..e-te "roe~r-t-,e.S. Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 
_ kg/ID M3 ~1yi 2601 

o. o.-40 2603 -
111D 2.e 1n. 2631 - 0,4 ~ 

. 

Reference DocUDIDtation 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01_C-f!? ___ _ 

Port.land Cement concrete 
Nocme,1-We~k1-
G-rg ..,~l9qreqate 
":>er,ec... ~c::-, .. Vic.t'Oritt Silic,eo\)c... 

. -

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-cement Ratio 
(by wei9ht) 

Slump 
AV· Cg~rtt-, OJ. 

J 

Property Code 2000 Page 6 

C~"'~i:b,1e.« ~dtet'iol Update eackaqe Ruaber o 
g.rui p \~-t,c. aev1a1on Control Code 0.0 

CQocr-e+e Prae~mes Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 
_ k9/m 45s; ltJ/yJ 2601 

o. o.53 2603 -
- "2.,'I in. 2631 - ~ ~ 

. 

Ref•~•nc• Documentation 



STRUCTURAL MATERIALS HANDBOOK Volume 3- Material Data Sheet 
fl"'l\. Material Code 01 ce,· Property Code 2.00o Page 6 

Portlano Cement Concrece 
Nocme.1-We ~~:r 
G-rp.~~)99re9at• 
C'::>er-ie~ "2.c::'t,,, WLTOricr Sili~~ 

. -

. -

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by vei9bt) 

Slump 
A,r- Co,rte~, OJ. 

' 

C~ "'~-, :bJ g.« t:1iater-iol Opdate Package ■uaber O 
2.Cid. p \Q.~-\'",c. Rev1a1on Control Code 0.0 

Coac,..e-te "roe~rt-ies Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 _ k9/m B4] lb/yd3 2601 

o. o.71 2603 -
111A 2.,4 in. 2631 - 771 ~ 

. 

Reference Documentation 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01..._C .... e, ____ _ 

PortlAnG Cement Concrete 
~Qrt'I\A)-Wet,;--
G-rp. 'le.l99regate . 
':>erie45,. ":lc:::-1.,, V:c.toria Siliceo\l~ 

. -

. -

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by vei9ht) 

Slump 
A,,- '9~rt+-. f.TJ. 

" 

Property Code :2.00o Page 6 

~o MrF1 hJ e!O: t:1crter-i ol Update Pacug• 9Ullber o 
2nd. p \~!!·he. Reviaion Control Code 0.0 

CQocre-te ~roeerties Quality X.Vel _ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 iol};3 lb/y,s3 2601 - k9/m 

o. o.~ 2603 -

- 2.,i in. 2631 - --0:S ~ 

. 

Raf•~ence Docullentation 



~ STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material Code 01 c.e,· Property Code 2000 Page 6 

Portl•nd Cement Concrete 
Noc:rM)-We ~r:r 
G-rg~~lgqreqate 
<:>er\e~ ·::u::·,,.. We.tori a Sil ic.e&J!:. 

Mix OhV2. 

. -

. -

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-cement Ratio 
(by weight) 

Slump 
A.v- Co.rte.&. "1 o ., 

C ~H\~ i :bJ ~,« Mmr-i ol Opdat• Packa9• ■Wlber O 
~:ot,& P\o.~·hc. aev1a1on control Code o.o 

c0 ocr-e-+e "rge~me.s. Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 _ kg/m ~ lb/yl 2601 

o. - o.~ 2603 

Ill 3,4 in. 2631 - o:=, ~ 

. 

Reference Docullentation 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01_c..-e, ___ _ 
Portland Cement Concrete 
Nof1!':B\-We~k;-
Grp.~~l99re9ate 
<::,er\e~ -=-.c:::-1,, Wc.'toria SiliC-eO\l!.. 

tv\ix Dh\/3 

. -

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by vei9ht) 

Slump 
Av· Co~f\T, tlJo 

' 

Property Code 2000 Page 6 

C~"'~i:b1eirr f::1ater-iol Update Package •aaber O 
2M P\~~,c. Rev1a1on control Code 0.0 

Quality t.evel _ CQOCt"'e-+e ~ro~rties 

Plastic Concrete Properties 

Property Property 
Value Code 

3 _ kg/m 3~ lb/yJ 2601 

o. 0.11. 2603 -

- 3.4 in. 2631 - I· '2- ~ 

. 

Aef•~•nce Docullalltation 



STRUCTURAL MATERIALS HANDBOOK Volume 3- Material Data Sheet 
~ . 

Material Code 01 c,e, Property Code 2000 Page 6 

Portlana Cement Concrete 
NqctAAI-We~kt" 
G-rg '/~9qreqate 
c:':>er\e!:. ~c::;-1.,, V,c.toria Silil.e-0\)~ 

. -

. -

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
A, r- '9~.&, ts!o 

J 

~on~i :bJ e!St Matet'iol Opdat• Package Hmiber O 
0.0Q. p \~!J"T\C:. aev1a1on Control Cod• 0.0 

Coocr-e-+e c:>roe~me~ Quality Level_ 

Plastic concrete Properties 

Property Property 
Value Code 

3 
_ k9/m (o(ol 3 

lb/yd 2601 

o. - O.i9 2603 

Ill 3,2. in. 2631 - o.o ~ 

. 

Reference DocumDtation 



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material Code Ol_C~e,=----
PortTand cement Concrete 
Np[1!\4\-We~kt-
G-rg.~~l99re9ate 
'::>er\ec.. -=-.c:::-1 ... Vic.tor-in Silic.eo\l~ 

M1x EhV2 . 

. -

. -

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by vei9bt) 

Slump 
A1r- Co~r&, f:lf. 

J 

Property Code ~o Page 6 

~or.~in1~ftt Mt.rter-iol Update Package ■Ullber 0 
2,N,l, P\~1-,c. Rev1a1on Control Code o.o 

C00cr-e-te ~roe~mes Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 
_ k9/m 4io6 lb/yJ 2601 

o. o. S"!, 2603 -
Ill 3,\ in. 2631 - 0.2 ~ 

. 

Reference Documentation 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ . .., 

Material Code 01 c.e, Property Code ~o Page 6 

Port~&nd cement Concrete ~Ot\=d:i:b.1~?S! Mm~iof Opdate Package ■UIIIMr O 
Nocme.t-We~k't" 2.Ui p \~!»·he. aev1a1on Control Code o.o 6rg~~lq9re9ate 

CQQCt'"e~ "r-oe~rtie.S Quality Level_ '°::ler-iec.. -:a.~, ... Wc.toritt ~iliGe.O\)~ 

Mix Eh V.3 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 
_ Jt9/m '35'3 3 

lb/yd 2601 

Water-Cement Ratio o. O • .lJ 2603 -(by weight) 

Slump 11111 2,1 in. 2631 
A,r Co~rtt: O?o - o,~ ~ " . 

Reference Docullentat1on 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol __ C=e, ____ _ 

Porc1and cement concrete 
¼O'M:}-We~ki"" 
Gm "eJ99re9ate 
C'::>er,e~ ~c::-,ft We.tori a Sil iceD\)~ 

. -

. -

. -

. -

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump A,,. ~r&ert't; f:IJ. 
' 

Property Code ~o Page 6 

c~t\~i ~I ~!ll: Mmt'ial Opdate tackaqe Waaber O 
aod. p \o.s~,c. aeviaion control Coda o.o 

(:Qocr-e-te ~rae~rties Quality Level~ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 _ kg/m ~3$ lb/yl 2601 

o. o.~o 2603 -
1111 '2.,9 in. 2631 - c,;-..,.. ~ 

. 

Ref•~•c• Documentation 



~ STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 ce, Property Code 2000 Page 6 
Portland Cement Concrete 
Noc:mo.)-We ~ki"" 
G-rn~&l99re9ate 
?er,e~ -:a.c:-, .. v:c.toria SiliGe.O\)!:. 

. -

. -

. -

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
A"\,. Co,rterrr, Of o 

' 

c~ "-:!Ii ::b I ~,tr Mater-iol Update Package 8allber O 
2.od. P\oshc. Rev1a1on Control Code 0.0 

C0oc:r-e-te ~roe~rtieS Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 
_ k9/m 447 U,/yd3 2601 

o. o.~ 2603 -
- 3.\ in. 2631 - O,q ~ 

. 

Reference Documentation 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol_C=& ___ _ Property Code :2.00o Page 6 

Portland cement Concrete 
~~r\~i n.1 e.« Mater--iol Cpcate Package •Ulber O Nocmsl-We ~k~ 2.00. p \Q.~~,c. Rev1a1on control COcle 0.0 G-rq "~99reqate 
Coocr-e+e ~roes:mes Quality Level_ '::>er,e.,_ -=-.c:.1,,, Vic.toria Silic.eo\lc.. 

Mix XnV3 . 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

cement Content 3 
_ k9/m 34~ 

3 
lb/yd 2601 

Water-Cement Ratio o. o.71 2603 -(by vei9ht) 

Slump - ~ in. 2631 
A,r- Cg~rt+-. lSJo - ~ l,2. , 

. 

Reference Docmlentation 

Cone~ " &c>ier:sb ~ P~ve lgpm,rrt Bullt,;in flD 'Q2.. Pgd:\gwi 

. -

. -

. -



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~Material Code 01 C.B -=,::::;._ __ Property Code 2.000 

PortlAnd Cement Concrete 
~~t'\~i JlJ ~,rt- Miater-iol Cpdate PAckAge Huaber 0 NocMA)• We~ki'" g_oa, p \QS~lC. Rev1aion Control Code 0.0 6-ry.'le.\99re9ate Cocc~e-t-e froe~rr,e.s Quality Level_ '::>eriec. "2c::-,_ E\cs.it\ OoloM'n·\<:. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 
_ k9/m {pfD:3 lb/yl 2601 

Water-Cement Ratio o. o.+o 2603 -(by vei9bt) 

Slump 111D 3 .. 3 in. 2631 
,..,.,.. Co~r&. ,,,. - ~ o.s 

" . 

Reference Documentation 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol_C-3 ____ _ 
Po~land Cement Concrete 
NoerM)• We~ .... r 
<;,:n,.~e\99re9ate 
"::>er\e~ ":1.C:::-~ e\Q,n OoloM'rH~ 

. -

. -

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
A"\r- Corrtertt-1 t:TJ. 

' 

Property Code 2.00o Page 6 

C~n.~i:bJg.« ~ttter-iol Update Package RUllber O 
g.:ocA P\oshc. Rev1a1on control Code 0.0 

C00c,..e+e "roetrt",es. Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 
_ k9/m ~ lb/yi 2601 

o. o.53 2603 -
am ~in. 2631 - ~ l I) 

. 

Reference Documentation 

"' 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ .. -, 

Material Coda 01 CS Property Code .c..000 Page 6 

Pore-rand Cement Concrete 
Nocf'l'\4)• We~k;-
6-ra'le\99re9ata 
'::>er,e1,, ':a.a:::-,_ So.;" OoloM·n-,<:.. 

. -

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by ve19bt) 

Slump 
A., r Cornet&, O'/o 

' 

~'.:lf\~·, :bJ ~,rt" Mt:trer-iol Update P&ck&CJ8 Rumer 0 
0,M, p \a.!»·hc. aav1a1on Control Code o.o 

Quality Level_ CQocr-e-te "roe(!mes 

Plastic Concrete Properties 

Property Property 
Value Code 

3 _ kg/m 32.S lb/yi 2601 

o. o.71 2603 -
mm 2,0 in. 2631 - -rs- ~ 

. 

Ret•~ence Documentation 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01_c-A_· __ _ 
Port an Cement Concrete 
NoCf!'A\-We~k;-
S-tors,q9re9ate 
"::,er\e M\\" WMes'h>~~ 

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Sluq, 
A1r- Co~t&, tr/o 

' 

Property Code 2000 

c~t\~1F,+ye.& Mater-iol 
0,Ni p \0.!>-t\c. 

Page ·6 

Opdate Package •Ulber O 
Rev1a1on control Code o.o 

Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 
_ k9/m 7J:J.. lb/yl 2601 

o. 0.±9 2603 -
- Ill ~ in. 2631 

O.'o ~ 

. 

Reference Documentation 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code 01-=C:;.&,A,_·_· __ 

PortlAnd Cement concrete 
NoC!M\•We~~t-
S-torc,99r•9•t• 
'":>er-\ec. __ I_ r•'L-'-"rct WMe!.To~it. 

. -

. -

. -

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
,..,,,.. ee~r&, "'· J 

Property Code 2.000 Pa9e 6 

~on.~i :b.1 e!St t:1.ttter-iol Update Pa~9e •~r O 
0,M, p \~-t-,c. Reviaion Control Code 0.0 

CQQCf""e-ie fr-oet!~ieS Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 
_kg/a 4qz.lb1yc/ 2601 

o. o.53 2103 -

- ~ in. 2131 - ~ 1,c:t 
. 

leference Documentation 

·• ~?7 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol __ C_A __ _ 
Port an cement concrete 
NpC7Ml-\tJe~k;-
S-to!'C,99re9ate 
4:>erie M°k" WMes-toW\e. 

. -

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by wei9bt) 

Slump 
A"\ r- Cornett+. t:r/ • , 

Property Code 2000 

c~t\~itye,tr Mttter-iol 
0,M, p \0.!1-t"ic. 

Page 6 

Opdate Package •umer o 
Rev1a1on Control Code o.o 

Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 
_ k9/m :370 lb/yJ 2601 

o. - o.71 2103 

- :&din. 2631 - '·aa ~ 

. 

Ref•renc• Doc:Ullllntation 

.. ~11 
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PORTLAND CEMENT ASSOCIATION SERIES 374 
Laboratory tests reported in Portland Cement Association (PCA) Series 37 4 were one 
phase of an extensive study of cement performance in concrete. Series 37 4 focused 
on long-term properties of continuously moist-cured concrete specimens. 
Compressive strength. flexural strength. dynamic modulus of elasticity. static modulus 
of elasticity. and pulse velocity for concrete specimens made from the five types of 
portland cement and three air-entraining cements are reported at selected intervals 
through 34 years. Additional specimens are currently in storage and are scheduled to 
be tested 50 years after casting. 

In the following pages. data for concrete with the same cement type, same aggregate 
source. and a water-cement ratio within 0.04 are considered similar and are grouped 
together. Cements from different manufacturers are considered to cause less 
variations in long term properties than differences in water-cement ratios. Fig. 4 of the 
reference by Sharon Wood shows the effect of water-cement ratio on concrete 
compressive strength. 
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Reference 50 (Also called Reference 1 on some of the following pages): Report from Sharon Wood to 
PCA. This Information source presents constituent material, concrete mix, and material property data for 
concrete specimens made from the five types of portland cement and three air-entraining cements. 
Compressive strength, flexural strength, dynamic modulus of elasticity, static modulus of elasticity, and 

r-a . pulse velocity are reported at selected Intervals through 34 years. 

I 
Reference 51: American Concrete Institute Journal. This information source 
identifies the mix proportions, constituent materials, constituent material 
properties, plastic concrete properties, curing procedures and test results 
for the first three years of a long-time study of cement perfomance in 
concrete that was conducted at the Portland Cement Association. 

Reference 52: American Concrete Institute Journal. This information source 
contains data and properties for the different cements used in the long-time 
study of cement perfomance in concrete that was conducted at the Portland 
Cement Association. 
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lqC.. l ; 

< 2 iS' > < b0'5 ) (7SO ) ( sqo) cqao, ( 090) < qso , 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

(o',(<4,')C'!Q-it\. f>t"lSM~ W-trc tw'\Oi!>t- C\Jred vtni\ +est. PrlSM!J were -tested 
~cconi\t\~ ;a P.~\°M C 1& ~fr\.n \oQd~ cipp \ied «t- +h.e thu·d-poi~ 

04 Q1' \&-,n. ~pa.n. ,wo ;,~,curA\ breaks were ob-t-4,ned +roM Ci!ClCh 

speciMen. Wsttd ~t~f\9+h~ <!orr-1?~po11d -to fke av~ra.~e +ram c.tets. 

34 !jears 

-
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Update Package Rambex 0 
Rev1a1on Control Code 0.0 

Quality Level_ 

~ht No .. ~ ... M:oist- Cute:t Pnsm.111,.. "T"k,rtf Poit\-t Loticlit'\i,. ... MPG. l Ps·, )at: 
l d.a.v -, do."c. 26do..v~ 3 mo.nru 1 vea.t'° ~vear.s ,oveo.rs 

1\8 
< f 32 ) ( 5"2.0) ( (p2$ ) ( 710 ) ( <o30) ( 730) ( 730) 

\2.B 
( /00 ) ( 230) ( 70,s: , C 7 f!.S" > C7SS ) ( 220) ( 7c:tS:) 

1313 
( /~'5 ) ( 4-6Q ) ( 5'9~) ( 205) C 7loi ) c:z1oa: > (~OQ ► 

\4-8 • 

C 1$0 ) < 490 > ( lo30 ) ( 140, < 7t,5 > ( ]4-S") (790 ) 

\to~ 
(_1 (o$ ') (/70) (53$) (tr>'S!G) {7toO) [175) (g20) 

Average 
( ) ( ) ( ) ( ) ( ) C ) C ) 

<o~<.)('30-it\. pf'iSM~ W-tre ~ois't- cored vmi\ -+est. t"rtSM!J w~ -teste:( 
Q.CCOni\"~ ;a ~~1'M C. 1& w\4-~ \oad~ cipp \ied o.+ +h.e -thu·d-poi~ 
oi'" Qt\ \&-,n. ~f(lt\. Two ~l~,curel\ breaks were. 0~1-4\necl +t"oM eo.ci, 
specilY'er\. Listtd $ttl!f\,+h~ C..orr~~pol\d -1-o fke o.vttra.~e +ro"' t.,-re,i-s. 

/6 

34 ~ears 

(s3o) 

( e,s-o) 

(9eo) 

(scio) 

(q30) ~ 
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Fie'>' ur-o.\ S1"n!"°''tk 1"~st Re~lti 

Page 1.3 

Update Package Nuam.r O 
Revision control code 0.0 

Quality Level_ 

~'~ No. ~or Moist- C\Jtt'd PMSM~. -rh,rJ p~·•t\'T L..ocidit1.e,, , M Pea. ( ps·,)at: 

' d.~'\J -, d4."~ 2.&da.."c. 3 MO;ff'N 1 veo.r "3 vear.s 10 veo.rs 

JSB 
( 2.LS ) < ~~o > ( ('150 ) ( 7lO ) < 7LQ ) ( <o~~ ) ( 73S) 

\7B 
( \ 2.0 ) ( 4-'lO ) < fo50 ) ' 73'; , < '"o ) < 72.0 > ( (Dc::J~) 

J&E. 
C \30 ) ( s-10) C fDS-O > (750 ) < :z~o , < 730 > ( 72.~) 

\ClC'2. 
i 

< 170 ) C S"lo > ( <DID~) ( 775" ) ( -B \0 ) ( 7<D~ ) C 7~0 ) 

Average 
( ) ( ) ( ) ( ) ' ) ( ) ( ) 

6>~Co'je~Q-it\, pr,sM~ w-ere. ,w,oi~-t- c\Jt"ed vtni\ +ert. PriSM5' were -teste:( 
a.ceo.-d.il'~ -\o M • .M C. /& w"rth \o<ld~ app liecl «r +he tll1n::l-poiM 
0~ 01' Vo- n, ~fO.l'\. Two ;,~)(urA\ break~ were ol,1-a\ned +raM C/i!Q.Ch 

speciMet\. Li~ttd ~tl"tf\9+h~ <!.orr~~po11d -f-o the ""~rctse +ron1 to~+s. 

34 ~ear-5 

-
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No't""M4\- Wei~hT · 
G-rQ. vet\ Aggregate 
e · oloM'tti"-

F'le-,c ur-a\ S~-tk '\~S\' R.t>!,c.Jl-t!. 

Update Package Humber 0 
Revision control code 0.0 

Quality Level_ 

t:1i~ No- ~r M:oist- Cvte:t PnsM~ . .,-Mr~ Pea·,t\-t Lo'lcli"'°' , M Po.. ( a:,s·, )at: 
I d..o.v ; da."c. 26d4"c. 3mo~ I Vf!Qt" :3 "ears ,o year, 

lq A I 
( (1:$' ) ( 4 5°0) c ft:,o'5 > (74-5 , C 4040 > ( s,o) ( Cf 5"'0 ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

; 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Co~'41~3o-ln. pt"'iSMS. w-ere. ~ots-r- cured vmi\ -+est. PrtSMS. Wei-a -teS°tl'd 
o.ccon:lil\~ "'lo l>,5,"lM c 7& w'rlh lo~ applied «t- +ne +111n:t-pol~ 
01- 0"' \&- n. ~p<tn. Two ;,~:)(urea.\ break.$ wet"'C. o~-tt1,ned +roM 4i!Clck 
speciMet\. Llsttd ~tN.-.9+hs C!orr-e~portd -to +Jte o.v~ra.3e +ro'" ~~+s. 
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Norr\l\o.\- Wei~n-r 
Grr~"e.\ Aggregate 
er· 3 oloM".+i~ 

f\e><uf?>. \ Str-C!'"'g-t~ 
y1.1rsu:, T; M.e... 

F'\e-,c ura\ S~Nt'\0..1k 'T'~$'\' Re~ul~ 

Update Package Number O 
Revision Control Code o.o 

Quality Lavel _ 

~i~ No- -+or M:o\st- C\Jf'CM PMSM.~, "T"k,rd Po·,f\-t Locid.it'\~, MPQ. (P!,,)at: 

l d.o.'I 'do."~ 2&d4."<. 3 mo,d-hs I vear :3vears 10 veo.rs 

\qAz. 
( 7'5 ) ( ::io o , ( 470 > ( (c:)\0) ((p?5) ( 700) ( 7.3S:: ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

-
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

; 

-
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

~~<4,')(~0-it\. prism; w-ere tw'lois"t- cored vmH +est. f>f'tSMS. were -tested 
°'-CC.Orel\"~ -\a ~$\M Ci& w\-\-'n \oad~ C2f>P \ied c,.+ +ke -t-hu·d-poi~ 
o+ Q1\ \e,-,n, !>fG.t\. 1wo ;t~')CurA\ brca\c.s w,c-e. obt-a\ned +roM eClch 
speciMen. Listtd ~t~elfl,+hs C.or-r-eCf>porld +o fhe a.v~ra.~e +ram w+e+s. 

I? 

34 !:jear-.s 
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F'le')( ur-t1\ S1"N"°'1k "\~st Re~l-t:» 
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Update Package Number O 
Revision control Code 0.0 

Quality Level_ 

~i2S No. ~r Moist- Cvtet PMSM~ . .,-k,rtJ Poit\~ l..o o.cl '"'°' ... M Po. ( ps·,) at: 
'd...o.:'I ; dti."c. 2.sdo.."c.. 3mo~ I vear 3vear.s 1oveo.rs 

\qBI 
( 192 ) < 52,S> ( fD70 ) < '6 lO ) ( f,35 ) ( $ 7.S ) ( 9$'~) 

( ) ( ) ( ) ( ) ( ) ( , ( ) 
-

( ) ( ) ( , ( ) C ) ( ) ( ) 

; 

( ) ( ) ( ) C ) C ) ( ) ( , 
Average 

C ) ( , ( ) ( ) C ) ( ) C ) 

~~"'')("3Q•in. p.,..iSM~ W-trc:. rw'loist- curec vmi\ +esT. f"'rtSM!, were -teste:C 
~ccorel,"~ ;a P.~1'M C ,& ~fr'-k \oCld~ applied o.+ +ke t-hu·d-poi~ 
0~ Cl1\ \&-,n, sp~n. 1wo -+l~lturo..\ breaks were ob-ta,n@d +roM ea.ck 
speciMet\. L-isttd $tN,t,+h~ <!orr-e~pottd -f-o fke a.v~ra.~e +rom 4'1"e+S. 

34 ~ear.s 
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Port and cement concrete 
No'C""TY\t.\\- Wei~k"r · 
G-r~ve.\ Aggregate 
er· 3 olom'ttic.. 

Fle':l'ur11\ S1'n!~1k ,-~st R~~ltt 

Update Package Nwsm.r O 
Revision Control Code 0.0 

Quality Level_ 

Mix No. ~t" M:o,st- Cvred PMSM.~ . -rk,rd Poil\-t Lo ~d '"'O. .. M Pa. ( ps·,) at: 

' d..o..'1 -, do."c.. 2.&do."c.. 3 MO.n-M 1 vear :3 vear.s 10 Yeclt'S 

\ G\ 82. 
( IOS' ) < 41$' ) ( S'~O) ( fl:,fJO ) C2'2.S' ) (71$ ) ( 7f;S: ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

; 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Co'>t14,)C°!O•in. pr1SM~ w-ere ~oi~t- cof"ed vmi\ -+est. -PrlSM5' w~ -te$h!d 
tA.Ccorel\f\~ -\a P.~\M C. 7& v.fr~-~ \oad~ C1f>P \ied «t- +h.e 1-h\rd-poit\'t.S. 
o.;. Q't\ \fl-,n, s fG.t\. 1WC) ;,~~uro.\ breaks wer-c. o~i-4\ned +roM ecu:k 
speciMet\. L..isttd stre ... ,+h~ C.on"'-espot\d to fke a.v~r-a.~e +ro'" wte+s. 

34 !jear-5 
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Portland Cement Concrete 0;,oArn k elastic. Update Package Number O 
No'C"'Ma.\- \v e,~k-r 

Mod\Jlvs Revision control Code o.o 
&f'o. '\Je. \ Aggregate Quality Level_ C.Pri -,c.,. '37+ E\~,t'\ Oo\OM;-\i(. !le r~v~ Tj t?!~ 

-

O·,inri .... i~ i;-la~+k. Modvlvs Te.s.'t ~s\l\T~ 
M,~ No, s;._r· Mo\~+- Cur~d Pl'ic MS. P111. ( p~•1 X /0 -r•) 

'd~" -, c::lo.'I!. '2'oc::lo.v~ 31\AI\~ l \JeeA.r- 3--.,et:\f'S IO\/t!O.r'S . . 
I I A 

( 3,23) ( 5.29 ) ( 5,'a'z) ( (o,3<e) C 7d2> > ( /.09) ( 1, 'Z.4) 

\~8 
C 2, fDi > ( 5.40) ( S,C\'o) ( 2,~) (7,0~ ) ( i, I.PO ) ( 1,~{g ) 

t"!A 
( ~-3!i ) C 4,9J) ( S:7~) ( {e,~O) ( 2,~) C7,~I ) ( 1· 2.~ ) 

\4A 
I 

(:3,i1 ) ( s-. o::z ) ( '5, (o 7 ) ( {Q,20) ((o,12,(o) ( ,,oo) ( 7, 0~) 

l~A 
l3. 2.to) (s:1s) (s: ,aq) (to,3S) ( <p,q3) (7,3~) (7, 2.!>) r' 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

lo~~ >C 30 -lt\. pr-, s MS we.re me,is-t- curet::t u n~ l -t-e,t Pr, SM s were. 
1"e~-ted °'-C.Corci,n~ -\o A~TM C '2.lS". Li~-ted Vttlue~ ~re -1-h.e. Q.Vt.Rl~'f!. 

-tor 3 spec·, Met\~. 



~ STRUCTURAL MATERIALS HANDBOOK Volume 2 • Supporting Documentati011 
Material Code 01 C.8 -=-=----

Property Code_ Page 1.3 

Portland cement Concrete 
~ogm ''- E"lastic.. Update Package Number O 

No'<"'Mo.\- We,~~T 
&t"'c.we. \ Aggregate Mod1.1\u~ Revision Control Code o.o 
c..i0r, t0c.. "37+ E\~it'. Oo\~\-\i(. ~er~v~ Ii~== Quality Level_ 

O"--.r1M·,t;. i;-\o.~·H'- Modulus Te~t ~es\l\T~ 
M,l!. No, ~r Moi~+- C. ured Pr-ic MS. Pti. F'~>IX/0-1''-) 

\ do.." 7 do."~ 21odo.v~ '3 MO l(\'\\s. \ \/eAr- 3'1e~rs IOVEQB 
. . 

1s-A 
< 3.~s, < s.oe,, <S,<DS:> < b-2.3 > ({p,'\t ) ( 7,07) c (o ,qs > 

\-, f.lt 

('2."'7:Z> ( 4,S-iQ ) < s,~I ) ( (p,7-\ ) ( 4:), S'2.) (7. 12 ) (<o.i~) 

\BA 
(2,to9> ( 4.~:Q) ( S:4:Z ) Cb,~ ) ( i,O l ) C 7, "33 ) ( 7, 2.1 ) 

\'lC..\ ' 
( 3,'3:2 ) ( s-.g2. ) ( s-,e, 2J ( (o, l7 ) ( fQ.i4 ) < 7,11-) ( 7.o I ) 

Average 

.ra"- ( ) ( ) ( ) ( ) ( ) ( ) ( ) 

ft>'l-t.o 'I- 30 -lt'\. pr-iSMS we.~ mc,is-t- cur~ un~\ -te~t PrlSMS were. 
1"es-t-ed o..c.co ,cl, t\~ -\ o A~TM C '2.l5'. Lis-ted Vc:tlue~ a.re. -f-h.~ o.vt.f'Q.~~ 

-\-o("' 3 sp-ec·, me1\~. 
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Portland cement Concrete 0;,cogm k E"la!>+ic.. Update Package Humber O 
No<"'M11\- v.Je\1)~-r 

Modvlvs Revision Control Code 0.0 
&f"o.. ve. \ Aggregate Quality Level_ c..ier\to-.. "37+ E\~,t'\ O0\0M·,;ic, ':I. e r~v~ Ii m== 

0""'"1W\\t:. ~\a~+,'- Mod\J\Uc; 'Te~t ~e.s\ll+~ 
M,i No. ~r· Moi~+- C.ur~t:f Pl'i~ MS. Po. ( P~>I X 10 .,.. } 

\ dtl"' -, dG"I!. '2.'!, clt1..\l!t '3 -- ..... , - l \/8Q.~ 3"1e~ 1ovear.s . 
q~ 

< 2,41 ) < 4.f>S > < 5,S3 > ( ~.03 ) < 6,41 > ( ~,loi?) < ro.,o > 

\2..B 
( '2,0"2..) ( 4-.7~ ) ( 5". 24 > ( "2.19 ) ( !e,4'a) ( (o,({4 ) ( G:>." I ) 

t~~ 
< '2,il > ( 4.~~) ( ~3'& ) ( "2, o I ) < Co, 5"3 ) ( tp,ia3 ) ( {Q.:J::2 ) 

\4-~ ' 
( 2.,$i) < 4.~o > ( G". 3,a) (5".~l) ( Cc,.'" ) ( (o,$3 ) (!£!,$"~) 

''° B ( "2., ~o) (+,bq) l'E.4"') ~.~e.) ( /J). ~7) ( "'"") ( fo,~7) 

Average 
( . ) ( ) ( ) ( ) ( ) ( ) ( ) 

<o~t.o >C ~o -ln. pr-isrwts we~ mois-t-cur~ un-tt\ 1-e~t PrtSMS were. 
-te~1-ed ~ccorci"u\1 -\o A~TM c 2.lS". Lis-ted VctlUe!> ~re. -fh.e. QVt.Rt~-e. 

-tor 3 spec·, meY'\~. 
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Portland cement Concrete 
R)ogr:n ''- E'la~k. Update Package Number O 

No'C""Ma.\- 'vJe,~~-r 
&ro. "e \ Aggregate Mod\Jlva Revision control Code o.o 

~e r~v~ Ti a:!C: Quality Level_ ~erl 10c... "3'7+ E\~,~ Oo\~;~ic. 
. 

o',rl'\l"IM·,~ E'\a~+,'- tvlod\JlVS Tes..t ~es\JIT~ 
M,~ No. .r;_r Mo\$+- C\Jred Pf',~ MS. Pt1. ( p~·, x /0 .,.. ) 

,d~v 7 dt1'1!. "2.'2> da.v~ '3 ~"~~ lVeQ.~ 3veQ.fS 10\/etJ.fS . 
\SB 

( "2. ,C\ 'o) ( 4-,~7> < S: 34 > <'5,96) ( to,33 ) ( le· 4p) (4,.43 > 

lJ~ 
<21li ) <4,Jl > ( 5", ,q ) < z~3 > ( 2-2-Z.) ( i,$'2 ) ( {:e, 2.S') 

l~B 
( "2. '! '3 ) ( -4,~) < S-~1 > ( S.j~ ) ( !e,S-O ) ( i!, ~'c ) ( ~. !5"a > 

lC\C-Z. 
i 

( 2.r.a!a) ( 4.<oj:) ,~.~ ) ( 5,q2, ) < [p,43 > ( !e, Co{e ) cw.52 > 

Average 
,4111 

\ ( ) ( ) ( ) ( ) ( ) ( ) ( ) 

loY.fl> 'J. 30 -)f\. pr-iSMS we~ moisT- cure:t un~\ 1-e~t PrtsM s were. 
-tes-tecl o..c.cord.,r'\~ -\o A STM C '2. l S". Li~ -ted Vet 'u e ~ 0. re. -+ h.e. C4 V t,f'Q.~ -e. 
-tor 3 sp-ec·• Met\~. 
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Portland cement Concrete D:,coam k E'last"i<:. Update Package Number 0 No~o.\- vJe,~\<\1'" 
&f"o.. '1e. \ Aggregate M~d\Jlv~ Rev1a1on control Cod• 0.0 

c:;er-\ t0c... '3"7+ E\~it'\ OolOM\-\ic. ':/,.e r:iiv~ Ii~!:: Quality Level 
-

OvW\r1-M·,~ 1;\a,t,~\C.. Modulus Tes.t ~es\JIT!.. 
M,l!. No. .s;,.._r: Moi~+- C. 1Jred Pr-i~ MS. Pti. ( p~·1 X 10 -r•) 

\ clt\." -, d4"~ '2todo.v~ 3 1\111\t(\'~ ' \/et\f"" 3'1eQ.fS IO\/E'Clt:s 
. 

\~Ar\ 
( '2,SO ) C 4,3q > ( S', 2 "2.) ( ll1.1.3 ) C t>,S~ ) Ho,C\4 > ( (o,~ 2 ) 

( ) ( . ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

; 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

(o~Co )C 30 -it\. pr--iSMS wu·~ mowt- cur~ un-tt \ 1-e~T. PrtSMS we1"'e 
-te~-ted ~c.co,d \ n~ -\ o 'A$TM C '2.l S'. Lis-t"ed VQ lue~ "re. fh.~ C4V(!.f'Q~-e. 

-tor 3 sp-ec·, Met\!,. 



~ STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 

Material Code 01 CB· Property Code __ Page 1.3 

Portland Cement Concrete 0::,ogrn \~ elastic. Update Package Numbe~ O I\J O'C'"'Ma. \ - wf E \ ~ ~1'" 
&1"'o.ve.\ Aggregate Mod\Jlv2 Revision Control code 0.0 

:iter~v~ Ii~== Quality Level_ 
C:..Pr\ i0-.. '37+ E\~,l'\ Oo\QM\-\i(. 

0"'~,.W\·,~ ~\o.c,+,c_ Modulus Tes-t r<.e.s\JI+~ 
M,~ No, S:.-..r' Moi~+- C.ur-ed Pr-,~ MS 1=)4. ( PS '1 X I O -r• ) 

'do..~ 7d,W!:i. '2.lodo.."~ '3 MlU(\'~ l \JSQC- :3'1eoJ"S IO\/eQf:S . . 
10i~2. 

( I I 2!~ ) ( 3-~!e) c 4, s~, < 5,eo4 > C Co,\ 3 ) ( to. Co\ ) (tp,+O) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) C ) ( ) ( ) 

I 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) C ) ( ) ( ) ( ) ( ) 

(o~lo )C 30 -1f\. pr-iSMS Wt~ mois-t- cure:t un-H\ Te\t: Prt SM s were. 
-tes1-ed ~c.cord.., t\~ -\ o ASTM C '2. ls-. Lis-ted VCl lue!) ~re -fh.e.. C\Vt.f"Q~-e. 

-tor 3 Sf'-ec·, Mer\~. 

2'1 
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Portland Cement Concrete P:,oem le. E"las+ic:. Not""Ma.\- \vei;k-t- · Update Package Humber 0 

(,('Q." e. \ Aggregate Mod\llu~ Revision Control Cod• o.o 
C..Pri t0.~ "3,+_ E\~,~ Oa\OM't-\i(. ~e r:av!i Ii me: Quality Level_ 

0"11\'''M'~ t;'\ac;+,'- Modulus 'Tes.-t Re.sul-t-S, 
fv\,~ No, ~,: Moi~+- Cured Pr-,~ MS. Ptt. ( Ps·,x,o..-•) 

\ dA." -, d0.'I!:. 2.~do..v!> ~ \'\II ,utt·\\s. '\IE!Qr" 3"'ieQ.f'S 1ovears . 
\~8 \ 

< 2,'2>9 > ( 4,ta'& ) , fi..-n , ( ~• lC\ ) , eo. eoa, <:z.o± > ( :Z, O!e ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

. 
( , ( ) ( ) ( ) ( ) ( ) ( l 

• 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

(o~~ )C 30 -)t\. p~iSMS were MC>is-t- cur~ Un-ti\ 'W!\T. Prt SM s were. 
1'e~-ted ~c.corcl, n~ -\ o A':tTM C '2.lS". Lis-ted V~lue~ ~re. -f-h.e. QVe.R.l~'f!. 

-tor 3 se-ec·n~e't\~. 
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Portland Cement Concrete 0-:,ogrn ,c.. E:la~-+ic. Update Package Number 0 No~o.\- vJe,~~.,. 
C:rf'a." e. \ Aggregate . Mod1.1hJ2 Revision Control Code 0.0 

~er~v~ Iim~ Quality Level_ c;er\ toe... "374 E\~,~ Oo\~i-\i(. 
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Material Code Ol~C.:-~-""--- Property Code __ Page 1.3 
Portland cement Concrete P,J\$e Ve l ".>c. iht Update Package Number O ~Qf'M~\-Wei~kt ' Rev1s1on control coda 0.0 C:rro·,~ \ Aggregate y er-~•.J:. T, me, 
c .orj t0 • -:,7 4 ~' ..... " c~, ... 1W\ Hk. Quality Level_ 

Pu\~-= Ve.\ oc:,+,, Te~"t R~l•JlT~ 
M'1)( yo, ~l"\r \A~, ~T- C.\Jred PrH»W\~ ml~e.c. l¥·/~ec) 

I d~,, ..... ,.j().'-IC. 7rll1'1..:;. "2 q;, cl 0: '\/ S ,3M() 1\-t\\.C. I\Jea.r 3vear$ . 

\ ~ B \ 
( l'Z.440) ( '~99.0) ( 1¼50) ( ISSOO) < lbDeO> ( llo4~Q) (I 4,q30) 

( ) ( . ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

CD)(lo)('3C)•·,"· fH",SM$ were Mo,~~-~ur-e.c:t vt\-tH 1-es-t., A Sot\1Scope 
w ~ ~ us-e,i -to M.eosore -rhe. '/e.\oc"rty oi o. compres.s'10f\.o.l wove 
-t-nrov~ ~ 0. 30-\n. po-tk \e,,5t'-". 

lo y@or:. 

(n I Z.O 
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Material Code Ol~C~~ ......... -- Property Code __ Page 1.3 

Portland Cement Concrete P•J\ se Ve\ 'lc.i+,l Update Package Number o 
~QrM~\-We,~kt 

-r: ' Revision Control Code 0.0 
C::rr1:.l•1 e \ Aggregate 1er~·J~ . 1co,t:.: 

Quality Level_ 
c.,:,ri '°~ -:214 ~ \~i" C:)t "'ff\ ,t,c. 

Pu\!.~ Ve.\oc.·,+,, T"~;-t ~e~•.>lT5i 

M·n< tJo, ~,...r '-'to, 5,-t-- C..\Jre.d Pr,sm~ M /se.c::. I .{..-t/~ec.) 

I d~·, ~ d O..'-' c. 7 11 '"' c. 'Z q, c:l0. '15 3 Mul'\+\\.C. I vea.r 3 v@ar-$ lo yeor~ 

}9~~ 
( 1\2..\0) < l~ l 2.o> ( 14\2.0) ( ISOOD) c 1s:eoog> ( lfoO~O) < lfo4qO) Qto4s-o) 

( - ) ( . ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

(c ')( {o ~ 3o-·,". f' i \~M~ wer-e. Mo,~-\"-~ur~ \Jl\-t·, \ -1-es-t. A Sot\1Scope. 
WQ.S us-ed 1-o )'\,\t'oso,.e. 1-he. '/e.\oc·rty O i 0. Com f1 re.Sas. I 0 t\0. I wo Ve 
t-'nY-o'-'~h ~ 30-\t\. pQ-\k \e,,~t\\. 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Pagel Material Code 01 CS· -------

Mix ll A 

Property Code 1010 I 

Property Code~ 

Update Package Number O 
Revision Control code 0.0 

Quality Level_ 

Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests ~re sch~d~led in 2_~00. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3- Material Data Sheet 
Page 1· ~ Material Code OlCS. ---- Property Code /000 

Portland Cement Concrete be~E»r-a\ Update Package Number O 
Norrtta\-We.~\"t l: ~ ~ rMati Of\ Revision Control Code 0.0 
C:,.ro'fe\ Ag agate Quality Level_ 
C.O...;..,'-- ~,'4-: E'4il'\ Oo\cu•W\·,;;c.. 

Property Code 1010 I Descriptive Information 

This material is a no%mal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are sch!d~led in 2~00. · 

Property ~ode 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK 
Material Code 01 C.S · .......,. ____ _ Property Code /000 

Volume 3- Material Data Sheet 
Page 1 

6-eY\et'"a. \ 

Property Code 1010 I 

Update Package Humber O 
Revision Control code 0.0 

Quality Level_ 

Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3- Material Data Sheet 
Page 1 ~ Material Code 01C8. --------- Property Code /000 

Portland Cement Concrete 
6,e~E)("a,\ Update Package Number O 

NorMa\-We.wT :C ~ ~ r Mati Or'\ Revision Control Code 0.0 
&C-•l'fe.\ Ag egate Quality Level_ 
~r,,:,• -z.,+ E\a.iJ'\ Oo\oYW\·,+,c.. 

Mi X l-Z.B 

Property Code 1010 I Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3- Material Data Sheet 
Pagel Material Code 01 CS· ·...,;;;;;;;:: ___ _ 

Port an cement Concrete 
Non\\o.\-We.' k-t 

· egate 
f\ Oo\oYW\·,+,c:.. 

Property Code 1010 I 

Property Code /000 

Update Package Humber 0 
Revision Control code 0.0 

Quality Level_ 

Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Pagel ~ Material Code 01C8. ·-=;:;..._-- Property Code~ 

Portland cement concrete C:,,e~er-a\ Update Package Number 0 
NorMo.\-We.~T :C""-~rMatiM Revision control Code 0.0 
C:tC'l'4e\ Ag eqate Quality Level_ 
C.,,,~o'-_ -z.,+ eva;J'\ Oo\o'f'W'·,;;c.. 

Property Code 1010 I Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK 
Material Code 01 CS· -=-==----

Property Code 1000 

Volume 3 - Material Data Sheet 
Page 1 

Mix t4A 

Property Code 1010 I 

Opdate Package Number O 
Rev1a1on Control code 0.0 

Quality Level_ 

Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are sch~duled in 2~00. · 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Pagel f"'t\ Material Code OlCS. -=------- Property Code~ 

Portland cement Concrete 6eY\era\ Opclate Package Number O NorMa\-We.wT :J:r\.furMatiOr'l Revision Control Code o.o 6-C"'l •1e. \ Ag egate Quality Level_ 
~f"'\pt ~,+, E:"1i" Oo\o"'·,-nc.. 

Property Code 1010 I Descriptive Information 

This material is a nonial-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 19S0 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests ~re sch~duled in ~~oo. · 

Property Code 1110 Material Characteristics 
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STRUCTURAL MATERIALS HANDBOOK Volume 3- Material Data Sheet 
Page 1 Material Code OlC'S. -==-----

Property Code 1010 I 

Property Code 1000 

Opdate Package Number O 
aev1a1on Control Code 0.0 

Quality Level_ 

Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests ~re scheduled in ~~oo. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 ~ Material Code OlC.8. ........ ____ _ Property Code /000 

Portland Cement Concrete 
6eV\en1\ Update Package Number O Nor-N\a\-We.wT :C "'-.fu rMat'i Of\ Revision control code o.o 6-C'l•ie.\ Ag egate Quality Leval_ 

~No0•- -:z_.7-4-. E\ti·,~ Oo\o""·,+ic.. 

Property Code 1010 I Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 19S0 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 
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STRUCTURAL MATERIALS HANDBOOK 
Material Code 01 CS· -==----

Property Code 1000 
Volume 3- Material Data Sheet 

Pagel 

Property Code 1010 I 

Update Packaqe Number 0 
Revision Control Code 0.0 

Quality Level_ 

Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are sch9.duled in ~~oo. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 · ~ Material Code 01 C.S · ....,.. ____ _ Property Code tooo 

Portland Cement Concrete 6-e~~ra\ Update Package Number O 
Non't\o.\-We.wT ::C r'\+or~.ati Or"l Revision Control code 0.0 u('l•,e\ Ag egate Quality Level_ 

~f"'\P'-- -z.,-4-: E\ni~ Oo\al'W\\+,c.. 

Property Code 1010 I Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Pagel Material Code 01 CB· ---------

Mi)( l7A 

Property Code 1010 I 

Property Code tooo 

Update Package Number 0 
Revision Control code 0.0 

Quality Level_ 

Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 ~ Material Code 01 C.8 · -=.;:;:;..._ __ Property Code~ 

Portlana cement concrete 6-eW\~ra \ Update Package Number O 
tJoNt\o.\-We.w"t :Cl"\+orrvi.atiOr'\ aeviaion control Code o.o 
C,r'l ·1e. \ Ag egate Quality Level_ 
~~o•. -z.,-4-: E\n.i" OohrW\\+,c.. 

Mix llf> 

Property Code 1010 I Descriptive In~ormation 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are seheduled 1n 2000. · 

Property Code 1110 Material Characteristics 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1· Material Code 01 CS· ---- Property Code .J.Qf?S> 

Portland Cement Concrete 
6-evi.ero. \ Opdate Package Number 0 Nor-Ma\-We.wT J:~+-r,rMatiM Revision Control Code 0.0 C:tr'l •fe. \ Ag egate 

Quality Level_ ~r\P'~ "37+ E\air\ Oo\o\'W\·,+,c.. 

Property Code 1010 I Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Page 1 fA\. Material Code 01C8. ----- Property Code /000 

Portland cement Concrete be~er-a. \ Update Package Humber 0 Not"Mo.\-We.wT :Cr,..forMatior'\ Revision Control Code 0.0 u~•ie.\ Aqegate Quality Level_ 
~""ot. ~,+. E'4°1f\ Oo\o"'·,+ic .. 

Property Code 1010 I Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests ~re sch~duled in ~~oo. · 

Property Code 1110 Material Characteristics 
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STRUCTURAL MATERIALS HANDBOOK 
Material Code 01 CS· ------- Property Code 1000 

Volume 3 - Material Data Sheet 
Pagel 

Property Code 1010 I 

Update Package Humber O 
Revision Control Code 0.0 

Quality Level_ 

Descriptive Infomation 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period~ specimens were removed and 
tested. Fifty-year tests are scheduled in ~~oo. · 

Property Code 1110 Material Characteristics 

go 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 ~ Material Code 01C8. ---- Property Code /000 

Portland cement concrete 6-e~era.\ Update Package Number O 
Nonvta.\-We.~T :Cr\..furMatiM Revision Control Code 0.0 6-C-~•4e.\ Ag eqate Quality Level_ 

~""',O'- ~,+. t::\a.,n 00\0""'·,+ic.. 

Property Code 1010 I Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2~00. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Pagel Material Code 01 C.S · ---- Property Code~ 

Portland Cement Concrete 
6-e~e.,.a\ Update Package Humber O 

~ot"Ma\-We.~T :r: l"'\-fu r Mati o"' aeV1a1on Control Cod• o.o r'l•1e.\ Ag agate 
Quality Level _ ~r-,Pc.~ ?.i+. E\dif\ Oo\a'"'\+ic.. 

Property Code 1010 I Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in ~~oo. · 



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Page 1 ~ Material Code OlC.8. -=------ Property Code 1000 

Portiana cement Concrete 6e¥\ero.\ Update Package Number O 
Norrtt.a\-We.w't ::C 1'\. .fu rMati 011 Revision Control Code 0.0 
&(•He.\ Ag egate Quality Level_ 
c.,i:,r~o~ "2.1~ i:,n;" Oo\o""'\+,c.. 

Property Code 1010 I Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Pagel Material Code 01 CS. ----

Property Code 1010 I 

Property Code~ 

Opdate Paclcag• Number O 
Revision Control Code 0.0 

Quality Level_ 

Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1· ~ Material Code 01 C8 · ------- Property Code /000 

Portland cement Concrete 6-et\era.\ Opdate Package Humber O N Or-Ma\ -We.WT :C ,_, .. ~o rMati o"' Revision Control code 0.0 
C:,.f'l•1e.\ Ag egate Quality Level_ 
~r,,:,<. '37-4- E\t,:,f\ Oo\o"'·,+,c.. _ 

Property Code 1010 I Descriptive Information 

This material is a nonial-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 19S0 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 

o.dmir111ce.$ wrre 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 2 Material Code 01 c,s· · 

Port an Cement concrete 
NocM cs I-Wei ht: 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type _J; 

Fine Aggregate 

Coarse Aggregate 

Property Code 1220 

Property Code 1.QsJ_o 

Opdate Pactage Number O 
Revision Control code o.o 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

,-3 3 Property 
kg m lb/yd Code 

~ 2oot 

l"2..2.t,o 2.~ 

'2.octo 2'222 

Processing Information 

(o')tw)t ,~,n. pti5M~ were CdSt +rot"\ +ht.s ~riol -to de-iermitle. 
~\eiura.l stre~tk, stcrli'- motJ.ulus ~ e.lo.s'\-i~i-t-Y., dynaMic.. 
~adulu~ ~ eia:;\k.i-+y, a.-nd pulse. v~loc·ii·y. F='ollowitl'\ +\eJCura.\ 

-tes~ ~e•m ettdl wete: i"e'm~ i11 Col'\prtss°iM as h-'itt. wiodi4°1E'd 
e,4.loii. ~112.-it'\~ c.ylittders were. 01st +a d~rt)1·1f\c. co~pt'e$si~ 
~4rett~-th Q.1° Z.t, do.~ c:iyrta.~ic. mod"lus o-t ~\(U-ticJiy, o.r1ut stat,c.. 
wtoch>w~ o-9 ela.s.1-,c.i-t-y, 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code 01 C,S. 

Port and Cement Concrete 
IJorMol-We.' kt 
Goa 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 1S0, Type ~ 

Fine Aggregate 

Coarse Aggregate 

Water 

Property Code 1220 I 

Property Code l000 Page 2 

~Yter-a\ Update Package Number O 
Revision Control Code 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Proper--cy 
kg/m lb/yd Code 

~i., ~l 

I "!loP,, '2.21) 

2os4 2222 

2421 

Processing Information 

- <oxto)t 30-·,n. priSM~ were C4.$t +roll\ +hts ~f'ial to ~e'iermi11e. 
- ~ \elCura\ stre"':J\tk, s-t«\ic. modulus of ctlo.st-i~i1-Y., &yn,.011dc. 
- fl\odulu~ M"" et'a~-\ic.i+y, o.-ru:! pulse. veloc·n-y. F=°ollowit\J\ +leJCura.\ 

-tes~ t,ectm er1d.s weh!. ii!tmtf ii\ CorKpntssiot1 a$ h-'itt. 'wlodi.fied 
,.; c.u'rJf s. le, ,c r z - i t1. c.. y l; nde'3 were Cast +a d rlerm'1f\e.. co twtp~~i ~ 

si-tettC\t"h Q.T z.1, do.~ c:!yt\.AmiG ~od'1fus o~ ~\4.~-tic..n-y I o.tt.d s1"at-f'-
wtoc.l1Jh>s o; eta.s.-t,c.ii'y, 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material Code 01 CS . 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type l:, 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

We,Qn~ o.; II.Im-Pr-a h\1'1 l 

Property Code 1220 

Property Code 1000 

¥1-fucmra+ion 

Page 2 

Opdate Package Number O 
Revision Control Code 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

-- 5fo4 '2-00\ 

l ~,(p 22.l I - --
U)&1 2. 2a ·z:2. --

-- - --
'2.~ 2421 --

-- ~ 
d~r,1111,I +<bM wen-er/ ,-..... ~~-t t'o.+1o. ~ O,+l, 

I Processing Information 

: 1.o >Clo)[ 30-·,n, pr,s.m.~ were ~a.«$t ~n>M th"is wicr\-eria\ -to 
- cJe-tefW\·1n-e. +\e"JtUC'A\ S1"f'ef\~1"k Q.M dy.Mmie- Mc,c:fo\us o-9-
- 7\a.st,c.i1'f, Fo\\ow,t\j +\-e¥uroJ ~~t.s., b~om erub we~ ~-tecf 

L.;;a 1f\ eomp~s-~i~fl t.l~ lo--ln. Mod,~1ecl C\Jk>es. 6'>Cl2.-1t\, C:.'Jliruiers ::::a:. 
wena ca.st +o de1"-errwut1e 2.e -do..y CoW'pN-ss·,ve. ~-mm~th. · 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 

~ Material Code 01 CS· 
Port and Cement Concrete 
k>orMo l- We.· kt 
Gia 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type :J: 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

Property Code l000 

~Y1.erul 
;\firm0±i on 

Page 2 

Opdate Package Number 0 
Revision Control Code 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

-- 42'3 2001 

-- \3toB 2'2.11 

-- 205"~ '2-2-Z..-Z.. 

- -- --
2..3"2. 2421 --

-- ~-, 
\J\o),,. li\1- ~~ ~(l+e.r 1A.,n t... A~,-, \IM .CrofW\ w~/ c~W\ettt r«Ha. o~ o,ss, 

-

Property Code 1220 Processing Information 

i 
re , rrti vte twm1 rA ity }, 

lD }Clo ,c 30-",n, pr-,~M~ were. ~a-,-t ~roM this wicrltrial -to 
de-termin-e. +\e-,tur-,d S1"f"ef\~-tk '-\.M dyMmic.. Mod\J\\IS o.V. 
e\a.st,c.,+y, Fol\ow\t\j .;,\~yuro.\ +e~-t-.s., beam eruls. wen!- m-tecf 
.. ,f\ eomp~s.~iotl Q.~ to-,n. Modi+iecl C\Joes. {c,)(12.-i~. c.y\\nders 
were ca.Sit +o d.rtermitte.. 2.9 -da.y CoW'pN'ss·,ve. 9t-ren~th. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 CS · 

Mi)( l3A 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type J: 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

\I.) P \ 0. k_ + ti+ h.\ cnet' IA. \IH, 

-

Property Code 1220 

Ce ) oti ve- numi,Utyi 

Property Code l000 

rt.fur q+jon 

Page 2 

Update Package Number O 
Revision Control Code 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

,3 3 Property 
kg/m lb/yd Code 

~ 200\ - --
-- l 2.\q -Z.~l I 

20,7 2~-Z."Z. -- --
-- - --

24'3 2421 --
-- 4~ 

,i~,-, ~~rl "ft)M w~er-/t"~nt,e~ f'0.+i-o • a~ o.43 .. 

I Processing Infonaation 

- ID ,c<o l' 30-·,n. pr,~M~ were. ~a.~ ~n.,M tWis m«\-er.ial -ta 
- de~rm·,n-e. +\e-,tur-,,.\ Sffet\~Th ~Ni dyMmic.. Motfol~ o.Y. 

e\a.s+tc.i+y, Fol\ow\t\j ~\~-,curo.\ +e~t.s" beam end.$ were. tes.t(tcf 
~ ·,f\ eompf\a!.~iot\ ct~ to-in. modi+'ied C\Jbes. {p)(l2.-it1, c:..~llnders ~ 

were ca.~1" -\--0 drtermit1e- 29 -da.y CoW'pN-ss,ve. 4E>1-rl?n~th. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 

~ Material Code 01 CS· Property Code l000 Page 2 

Port and Cement Concrete 
kJorMo l-We~ht 
&(Qvel Ag agate 
'Seri · alom·rt;!.. 

Property Code 1210 

~rter-a.l Opdate Package Number 0 
Revision Control code 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type ;t:_ 42':, 2.00 \ --

Fine Aggregate l :ifo '2 ~2.\\ --
Coarse Aggregate 204$" -i.2-z.2. --

-- -- -- -
Water 2._il_ 2421 --
Total 4.Q1lo --

lA\P,a~-t- o+ 1a.,n-\er I.a.Int.. '4tar-.. ttJPd ~M wa:\-er I ~M.e-rt rath, ot tJ,S7, 
. 

Property Code 1220 Processing Information 

1SJ )Clo 1' 30 .. '1n, pr,~m.~ ~ere. C4~1' ~n>M this mcrltf"ial -to 
de~f'W\·1n-e. +\eltUC"o.\ s-t-f'e"~-t-k G\M dy.Mmie- Modv\vs fJ{ 
e\a.stlc.iioy, Fol\ow\t\j +\1!¥uro.\ t-e~-\-.s,. beaM end.~ were. m-tec( 
"1f\ Comp~St~iott Q.~ &,-1n. modi~ied C\.JtJes. {p,c12.-it\, c.yl,nders 
wena ca.st +o o.rterm,t1e. 29 -d.o..y Cotw\p~ss·,ve 45>+r"l-n~th. 

91 

. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 CS · 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type :C 

Fine Aggregate 

Coarse Aggregate 

--
Water 

Total 

Property Code l000 

,i.fucm0+1 on 

Page 2 

Opdate Package Number O 
Revision Control Code 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

5"<o4- 2001 -- --
-- '~ 2.2.. \' 

-- -z.ocas- Z'Z.2.2 

-- -- -
2'31 2421 --

- ~ 

l.uelQk-t C>~ W<nef' Wttc.. d~t','I~ ~M wa:-kr-/~~~,rt f'ffl'-10 ~ o,41, 
-

Property Code 1220 I Processing Infoaaation 

o: I qH v,.. twmid i±y ), 

lD >Cto l' 30-"1n, pr,~M!) w,re. ca.~1' ;n,m this mtrltrial ;-a 
de1-etw\°,ne. +\e"Jtvra\ stf'e"~th ~M dy.nttmi~ Mocfolvs o{ 
e\a.st\c.i-t,y, Fol\ow,nj ~~¥ura.\ +e~~.s, beawi end.~ were_ ~"tec:.f 

_ ·,f\ ~mp~s.!)iot\ ~s. lo-ln. modi+ied C\Jbes. lP>C12.-i~. c~llnders ~ 
werg ca.s-t -\-o t:J.e;.erm.t1& 2.e -d.o...y CoW'pNtss·1ve. 45m1!n~th .· · 



. 
STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 

~ Material Code 01 CS. 
Port and Cement Concrete 
IJorMo l- We.· It · 
&a te 
'Se f'i a I 01•irt-i c... 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type :[_ 

Fine Aggregate 

Coarse Aggregate 

--
Water 

Total 

Property Code 1000 

~,1 .. eral 
;i.fucmca±i on 

Page 2 

Opdate Package Number O 
Revision Control Code 0.0 

Quality Level_ 

\ Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

-- ~ 2...QQI 

\3(o4 2.2. \ \ --
2.04-'o 22.'2.7.. --

-- -- --
~ 2421 --

-- ~ 

IAlt\o.\\-t- ~w"'-~r- WCl.~ cl:f•~, v~d +('om 1.1..,cne.r/~M.l!'rct l"b..i"fo.~ o ,'SS, 
--

Property Coda 1220 I Processing Information 

cc I o+iV!- h,uml,Ai:ty l, 

lSJ lCio >' 30-'1n, pr-,sM~ ~ere C<t-=-1' ;roM this wtcrltdal -to 
- de~f'W\in-e. +\e}tuf"tl\ S-t-ref\~1-h c:\M dy.Mmic.. modv\\lS o~ 

e\a.stlc.ii-t, Fol\ow,t\~ +\~yura.\ 1-e~-t-.s" beaM e1\d.$ were. ~-tee( 
--: 'if\ CoMp~s.~iot1 Q.!. lo-ln. Modi+led cubes. {J,)(12.-itl, C'Jlln.d.ers ==-

wen!. ca.r»t -\-o d~ermitte- 2.9 -da.y Co1W\pt"'C!lss·,ve. 4:-,~~+h. · 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C,S · Property Code 1000 Page 2 

...,;;;;;; 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type :t° 

Fine Aggregate 

Coarse Aggregate 

Property Code 1220 I 

re, qt;v., nvmiolity), 

~Yleral 
.i.fucma±ion 

Opdate Package Number O 
Rev1•1on Control code o.o 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

£CDS 2001 

1204 22., \ 

2052 '2'2..'Z.7-. 

2421 

0.46". 

Processing Info.nnation 

(o')Cfo')t ?>o-·,n. priSM~ were. ca.st +rot'M +kt.s ~ric:rl +o de-termine. 
~ \e1ore1\ stre~tk, s1-«\i'9 MoO.\JIUS o-f ta.""stic.i-t-x ,_ dyna,t,ttC. 
O\adu\us M- ef'a:;tic..Hy, Qru:,l p\)lse. veloc·rl·y. F'ollowi"-'\ +\eJCurci\ 

-test!> ~e•m et1d.s wetc. tt-st!~ ii\ C0Mprts~io11 as h-'i11, lkodi.fied i=.:. 

e,utois. te,wz-il'\. c.ylittder.s were cast +o dnerm'1t\c. co.,.pnis5'i\le.. 
5fre.t\~t"h a.1" Z.'b do.~ c:iyf\Amt" Mod'11us o-t e.ku-tidty, a.'t\d stexhc.. 
wtoch>WS o; elCl.S.'1-1c..r1'y, 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 

~ Material Code 01 CS · 
Port an Cement Concrete 
klormal-We' kt · 
Gfq 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type 1 

Fine Aggregate 

Coarse Aggregate 

Property Code 1220 

Cc J qt;ue. b:um)dit)'), 

I 

Property Code l000 Page 2 

d¼OCA±i O tJ 
Opdate Package Number O 

Revision control code 0.0 
Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 
kg/m lb/yd 

Processing Information 

Property 
Code 

200\ 

2421 

(o)C"'~,o-:,n. pris~ were. ca.~t +ro>" +kis ~rial +o c:.<e-termiM. 
~ \elCura.\ stte~tk, s-t-crtk. moclulus o.f «t~S1'ic.i-t-Y. dy,uo.-ttc. 
fa\adulu~ M" era:,iic.Hy, o.t\t.l pulse. velocfri·y. rfo11owitl'\ +\e,cu~\ 

-tes~ ~e~m et1ds wete. t!'stt-, ii\ CotMprtssiM as h-"i11, "wlodi.fied • 
c.vtol~. G.t,cl2-it'\. c.ylirtdef3i were. Cast +a drlerm',ne.. corw1press.i~;;;;.. 
•5-\-rett~-th o.1" Z.'b do.~ d.y rtamiG thod"lus o~ e.\(Utic..n-y, a."-d s-to:t-tc. 
wtocJ.\JWS c:>.Y elCl.s.1-1 c.i-t--y, 



' STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01...:iC:;;;;;aS ...... · __ Property Code 1000 Page 2 

.-i-fucm0±i on 
Opdate Package Number 0 

Revision Control code 0.0 
Quality Level_ 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

-3 3 Property 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type:( -- Sto5· ~\ 

Fine Aggregate 12.'2..(o 22..\I -- --
Coarse Aggregate 2.0C\(::) -2:2.,2. - -

- -- -- --
Water 232. 2421 -
Total -- +\\~. 

\Ale,,.,_k-t 0~ h,\c,t\e(" 11.\ACl.. det"iVttl +rbVIA wtt\-er/~~-e~ rtrfto o-f-. o.~,. 

Property Code 1220 I Processing Infomation 

cc, crtivte numiofityl 

- ltJ ltto >' 3o-"1n, pri~M~ were. ca.~ ;n,M this wtcrledal ;-o 
: d~term·,ne. +\eltUC'Al s-½-t'e"~-tk ~1\d dy114mi~ Modu\os o-9 
_ ~\a.sttc.,-t,y, Fol\ow,"j +\-e¥ura.\ +e~t.s., beaW\ end.$ were. -te5.~ 

-=- 1f\ CoMp~s.!)ioti Q.~ lo--ln. Modi+ied C\Jbes. u,)(12.-in, c::.yllnders :::::;:., 
were cast +o det-ermit1e. 29 -d.o..y Compr-«!tss·1ve. 4=:,1-rftn~th. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Mate.rial Code Ol~A::..iS..._· __ 

Port and Cement Concrete 
kJorMal-We..igkt · 
&fg ye.I Aqgtegate . , 
':>er, · olomrt,c. 
M, )( leo.8 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type~ 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

Welr.\\.+ ~ u.14+e,r WO.~ 
-

Property Code 1220 l 

Property Code 1000 

~~eral 
&fucm0tion 

Page 2 

Update Package Number 0 
Rev1aion Control Code 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

424- '2001 --
-- \~ 2'2..\\ 

'2.o5'"\ 22"2.-'2. -
- - -

~ 2421 -
- ~e, 

r4~r,vPr1 +~~ 1A1 ta+e r/~ew.e f\1 rzii+1 o o+ O,S',., 

Processing Information 

Q rM,qist i+ Qom o+ ~)Id IQQS 
Ce Jotive- t\ym)rA;ty), 

-
- lo >eto >' 30-"1n. pr-,~M~ were ccic.,1' ~n»M this ma+er-ial -to 
- de+ermin~ +\e)tur•l s-trer.~1-h 4t\d dyMmic.. Modvl\ls o~ 
: ~\a.s+tc.iiy, Fol\ow,nj +\~yuro.\ +e~-\-.s, beaw, eru.b were. ~-te:f 

__ 1t\. eomp~s.!>ioti Q.~ lo-lt\. Modi+iecl C'-'Dt'S. lP>e12.-it1, c.yliruiers ::=:r.:. 
\veni ca.st ~ drtermitle. 29 •d.o..y Co~p~ss·,ve .c:,-tf'en~th. · 

97 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 CS· 

Property Code 1210 

. 
Constituent Material 

Portland Cement 
ASTM C 150, Type :J: 

Fine Ag9regate 

Coarse Ag9re9ate 

--
Water 

Total 

w-e,~\Tt trl- ,o~,. "'34.S 
-

Property Code 1220 I 

Cc I otive, b,wr,)rJi:t)'), 

Property Code 1000 Page 2 

r1,-fuC:a+ion 
Opdate Package Number 0 

Rev1■1on control code 0.0 
Quality Level_ 

.. 

Material Composition 

Mix Proportions per Unit Volume 

-3 3 Property 
kg/m lb/yd Code 

~ 2.001 - --
- \~ 2.2(1 

2o4:3 2.7-'2.2. -
-- -- -
-- 2<oO 2421 

- 40<o'1 

c1.~""'"t;,d +rom wattr-/~-e~e,rt ru+ia ~ O,¼, 

Processing Infomation 

: lo )Clo ,c 3o--,n, pr,~M~ YJere CG.~1' ~n>M +his wtcrl'frial 1-o 
_ detef'W\·an-e. +\e.,,ur-a\ s-tre"~-t-h l\M dyNmic. Modvlvs o~ 
_ e\Q.t:.tlc.,+y, Fol\ow,t\j +\eyurt1\ +e~-t-.s, beam end!> were.. ffl.-tecf 
~ ",n. Comp~s.~iott Q.~ &,--in. Modi+iecl C\Jbes. G,,c12.-it\, c'll1nders 

were _ ca.r»t ~ d.rter-mit1& 2.9 -dtl.y eo~pt""l!'ss,ve. 45:>~~+h. 



' STRUCTURAL MATERIALS HANDBOOK Volume 3- Material Data Sheet 
~ Mate~ial Code 01 C:S · Property Code I 000 Page 2 

~ 

~.fur ration 
Opdate Package Number O 

Reviaion Control Code 0.0 
Quality Level_ 

Mix 
~ 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type :J: 42..3 2001 --

Fine Aggregate -- \3416 22l I 

Coarse Aggregate -- 2024 2. 2.2.2. 

-- -- -- --
Water 42.~e, 2421 -
Total 'l-05'3 -

W f, Q \1.'t o-t U)(l"\-e r Wllt... c:l.-er4fed ~OM w~r/~e,rt- rca.+,a .e; o, Col. 

...;:::::; 

-

Property Code 1220 I Processing Information 

~ >Cra >t 30-·,n, pr,sM~ were. ca.~-t ~roM this mtrl-edo.l 1o 
de~f'W\in~ +\e.,,ur•l S-tf'el\~tk ~Ni dyMmic Mod\J\\IS ~.Y. 
e\a.s·Hc.i+y, Fol\ow,t\j +\-e¥ura.\ +e~-t.s, beawt end.s. we~ m-m:f 
"1f\ eompt\a~sioti Q.~ fo·ln. Modi+ied C\Jbes. lP>Ct2.-it1, c:.y\lnd.ers 
we~ ca.~t -+o drtermit1e- 2.9-d.o..y eo~pN-ss·,ve. 1:,+,-en~tk. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol_Cr::..-,S.__· __ 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type J; 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

Property Code l000 

.ii-furma+ion 

.. 

Page 2 

Opc:tate Package Number 0 
Rev1a1on Control Code 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

57o~ 2.001 - --
-- \ 2.10 2Zl I 

-- 2.0(o.3 222.2. 

-- - -
2-44 2421 --

-- 40e»S 

Weic.ki' o~ 11..\~r wo ~ A.Prl('Pd. +n)M w~~ /CeMff<t nxH t) o~ 0,4-+, 
-.., 

Property Code 1220 I Processing Information 

Cclo:tivte b,umiolttyl, 

= «J )(~ >' 30-·,n. prism.!. w,re. c«.-=-1' ~n,M this m«\-erial -to 
- de-terw,,n-e. +\e)tU('A\ s-t-rer.~1-k ~t\d dy.Mmic.. Modulus s-V. 
- e\a.st,c.i~, ~ol\ow\t\j ~\.e1ruroJ +e~+s" bean,· entl!> were. mit-cf 
~ ·,f\ Comp~r.~1ott Q.~ to--\n. Modi+ied C\Jbes. t&,~12.-it1, c:.yllnd.ers 

we~ cast +o o.eterMit1e. 2.9 -d.o..y eo~pN-ss·cve.. 4:>+ren~+h. 

/00 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code 01 CS· 

Port an Cement concrete 
k>orMal-We. · ht · 
Gba 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type J; 

Fine Aggregate 

Coarse Aggregate 

Property Code 1220 I 

Property Code 1000 Page 2 

,1..fur q+jon 
Opdate Package Number O 

Revi■ion control code 0.0 
Quality Level _ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 
kg/m lb/yd 

4-27 

1392» 

2.04-0 

Processing InfoJ:mation 

Property 
Code 

2.001 

22( I 

2.22.2, 

-------• 
: ill )Ct,, ,c 30-·,n, pri!.M~ were <?ct4$t° ~roM this ma\edal -to 
- determ·,n-e. +\e">tUf'Al S-tt'et\~1-k 4M dy.Mmic.. Mocfo\vs 8~ 

- e\a.s+,c.,ioy, ~ol\ow,"j +\~yura.\ +e~-t-s~ beam end.s. we~ m~ 
1-a::: ·,f\ eomp~~!)1ott cts lo ... \n. Modi+ied C\Jbes. 6J)(l2-1n, c:.yllnders 

were co..s1" -\-0 det-erMit1e 2.9 -do...y Cotw\pN-ssive. ~~th. 

(Of 



' STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 CS · 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type J; 

Fine Aggregate 

Coarse Aggregate 

Property Code 1220 I 

Property Code 1000 Page 2 

ri½cmm±iPn 
Opdate Package Number 0 

Revision Control COde 0.0 
Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

-3 l 
kg/m lb/yd 

~ 
\20'2 

204'1 

Property 
Code 

'2.001 

2421 

ra+io ~ o,4S. 

--
Processing Information 

Co~~:~eNI =-7,u~i ~ i 11 a i t _i:t_ g t1.. ~ o; 0 .-j taaS 
re I oti v,, h,umlrJ tty l, 

- .. 

-!oxwlf 30-:,n. pris~ were CdST +rorM +hi.s ~rial -to Q(e-fermiM. -
- ~ leicur•l s+re;a+k, s+comc. niotiulus of e.lo.s\-ic.~ dy11.a,,dc. = r,.odulu!> ~ e a~i ic.i+f.:'. Q-nd pu l.se ve I ocrz. i?., llowi ~ .f. leitura. I 

-tes~ ~e-.m end$ we ~sn-, itt CotMprts iofl a~ ~-i11. Modi-tied ..aa I 
c.v\?e.s. c..,,wz-it1. c.ylinde~ were. 01st +a dt"\er~'1f\e. Col'lp~~i\te.. 
~-\-re.~~Th c:-.-t Z.t, clo.~ c:lyMmiG mod'11us o~ e\cutic..n-y, °'l'\d S"'tat't'
wtocl"ws o.Y ela.s.-t, c.ii-y • 

---. =-



~ 
STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material Code 01 CS· Property Code .1.QQO Page 2 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type ::C 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

~Yteral 
ifucmcrti on 

.. 

Opdate Package Number 0 
Rev1a1on Control Code 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 
lb/yd 

3 Property 
kg/m Code 

4-2S '2.001 -
-- 1343 2.2 ll 

- 20\/ 2"2.2.2. 

-- - -
-ZS:I 2421 -
~3to --r-, We'\o.',\.-t 01- \J.\l'l~Pr "'"'O..~ ,4,~r-iv~d '+-faM Wu.~,,-,ceM-ert+ nxTio 0~ 0,S"q. 

-
Property Code 1220 I Processing Infomation 

Conerd\r. ~~~ ~era ~~u~ ~UQ\1$ ~~ in a maiit==:ii: g =::a: -~= = o-1- _!, -=~ u~aa 
Cc I «ti Vt: t,,um1,U:ty l, 

-
- <oxto"Jt 3o-",n. pris,,-.~ were. ca.st +f'oM +hi.s ~rial to <=(e-fermi11e. 

~ \uur4\ stre;?,tk, 5-t-al-k rM0611lus o,\l E.lo.S'tic.rtx dy1u.1MIC. --
-
~ 

t'l\adulus ~ e a:;tic.iilc'. o.nd pulse v~(oc·~• ~llowi~ +teicul'lll 
Tes~, t,eqm er,d.s we -tetm, i11 COMfN'S iM as h-'i11. odi.fied 
c.ubes. ~,wz-u1. c.ylittders were. Cast +a de-\-erm'1t'\c. COfflf~SiiW?. 
s.-+ren~Th Cl~ 2.1, clo.~ c:lyrtt.tmi" rnod"fus o~ elostid+y Q.J'\d s-tat-tc.. 
wtoch,fus o.Y eta.s.-t,c.rty, 

1 

----
a.:. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 CS · Property Code /000 Page 2 

.:i.focmra±i o o 
Opdate Package Number O 

aev1a1on control code o.o 
Quality Level_ 

.. 
Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type J; Slo(o 2.001 -- -

Fine Aggregate \ 20Ac- 2.2 l I --
Coarse Aggregate 20S3. 2.'2.2.2, -- -

-- -- -- -
Water 2.5'~ 2421 -
Total ~e, --

We''\o~-t o-4- 11.\o:ttf' \#Jt1~ ,.J9,., ve~ +ro~ ~-vW:~H- /~ttc+ nr\-10 -~ tJ,+~, 
V 

Property Code 1220 I Processing Information 

cc I o:ti ve- t),umiol it)' >, 
: (o')(fg')t 30--,n, priSM.!:. were ca.st +rotM +kts ma+t..-ial -to deiermit1e. 
_ ~\e)Cufo.l stt-e~tk, s-tcrli'- ntoc:l\Jlus of ~lo.stic.itv c:(ynaMic:. 
- O\Gdulus M- et'a:;\ic.i+y, QM pulse. velo~:n-y., 1F'ollowitlt\ +l~ura.\ 

-tes~ ~ectm ettcb wetc. -tttst!~ ;,, Compn,stiM as h-i11, 1kodi-f1ed 
-== Gubis. ~,c12-i~. c.ylinde~ were Casi" +a drlerm'1t\e.. ColMpl'E'$Si\te. 

s4~n~-th Q.T Z.t, clo.~ c:iyMmi" mod\llus o-t ewiic.n-y, o.W\d s-tcxt-tc.. 
Wloch,ws o~ elQ.s.-tu~'ii'y, 

.:. 



/l"'l\ STRUCTURAL MATERIALS HANDBOOK Volume 3- Material Data Sheet 
Material Code 01 GS· Property Code J.QQO Page 2 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type J;' 

Fine Aggregate 

Coarse Aggregate 

--
Water 

Total 

~.fucm,a±io o 

.. 

Opdate Packa9• Number 0 
Rev1■1on control code 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

4Z3 2..001 - --
(.347 2.2 l I --

-- '2..023 2. '2.'Z.2., 

-- - -
2.5""4- 2421 --

-- 404J 

~\~' "\rrt 0~ \l\~(' \A ltH. rlPtit1~c:I +reM wcrt-~k - _. rat-io ~ OdoO. _, 
-

Property Code 1220 I Processing Information 

re I qt; V!- n,uo,itJ i±y l, 

- (o')(fo')t ,o-·,n, pri5M~ were C4$t +rorM +ki.s ~rial to c.(e-fermiM. 
~ \e1orCll stre~tk, s-t-o:ti~ modulus o4- ~~S'tic.rtY. '- dynan,dc. 
fMcfolu~ M-- eia:,1ic.ii-y, o.T\d pulse. veloci+y.. F=°ollowil\'\ +le,cuni\ 

.. 

-tes-1:, ~ect.m e11d.s w@h!. -te-~, ii\ Con-tpN'stio11 as h-'i11. ~odiilE'd 
...__ c.u'rJl.s. ~,c1z-it1. cylinders were. 01st +o drlerm'11\c. C.otwtpres~i\te. 

s-1-re.i\~t-h Q.-tZ.t,cl~ c:iyfLCol1i'- rnod"fus o-t e'4.$tid-t-y, Q.ttd S"tat"tc. 
wtoch,ws e,; elcts.-t, c.it-y, 

a.:. 

·/OS 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 CS· Property Code 1000 Page 2 

,i-fuc q+i on 
Opdate Package Number O 

Reviaion Control COd• 0.0 
Quality Level_ 

.. 

Property Code 1210 Material Composition 

. Mix Proportions per Unit Volume 

Constituent Material 
.3 3 Property 

kg/m lb/yd Code 

Portland Cement 
ASTM C 1S0, Type J; -- 5<PS 2.001 

Fine Aggregate - 12.04 2.2 l I 
Coarse Aggregate - 2..053 2.'2..7.2, 

- - - -
Water ~ 2421 -
Total ~tp --

\._.\e',o. \\-t ~"'- lJJQttf' IA.It.I~ ol.~ri ~,.,I -'roW\ h ,me.~,~-...... u"T""tn" nttl O ~ c,.-1-5" .. 
.. 

Property Code 1220 I Processing Infoaaation 

o: J o:ti ve- t\umlrA tty ), 

- (o)(fo-,t~O-:,n. pris~ were. ca.st +ro~ +ki.s ~rial to deiermi11& 
- ~\~Jura.\ sttt~tk, s-tcrlic. modulus ~ e..lo.s\-ic.i-t-Y., dyrutMtc .. 

f".ad\llu~ ~ era=,irc..i+y, o.1\d p\)lse ve.loc·n-y. F;,llowi"°' +\eJ<oni\ 
-test!> t>ectm eru:b wete. -wst!d ii\ CoMprl'sSiotl a5 &-i11. n,odi.fitd 

wa cu'ols. ~ ,wZ-il'\. eylirtders were 01st +a d~rm'1t\c. c.o~,res~i\4e.. 
!>4rett~-th Q.1° Z.t, clo.YJ. dyMmi" Mod"lus o~ ~kuii~n-y, o.r\d stat-cc. 
wtoch,ws o.Y elcts:t,c.i-t-y, 

/06 

i::::r.:. 



~ 
STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 CS · 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type :C 

Fine Aggregate 

Coarse Aggregate 

--
Water 

Total 

Property Code 1000 

ifuc q+jor1 

~ 

Page 2 

Opdate Package Number O 
Rev1a1on control code o.o 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

-- 4-2.3 2..001 

-- tas-5 2.2( I 

-- '2.035' 22'2.2. 

-- - -
2.4S' 2421 --

-- ~e. 
WeiQ~t 0~ l.ljt°M'fl(" ~rt c. d:~r-i ved 4-~\N\ ... ,o+er/ceMen, taHo er¥ O,S1o,. 

-

Property Coda 1220 I Processing Infomation 

cc, ativt- numirlity >-

- <ox k,)t ~o-:,n. pris~ were co.st +rotM +ht.s ~rial -to o<eiermi11e. 
- ~\e1ura.l sttt~tk, s-t«ti'- moclulus o.q. fit~s-tic.itY., dyn~Mk. 

fl\adulu~ ~ et'a!'Jiic..Hy, o.rtd pulse. velocn-y. Followttl'\_ +\~uru\ 
-tes~ ~e•m ett,b wet-c: i"!'md ii\ compn,ss;otl as ""''"· modi{red 

~ c.u'ois. G.,1cf'Z-i~. c..ylinde~ were. ~ +a de-\erm'1f\e. Cotwtp~si\te. 
:s-\-re1\~-th c=-.-t z.t, do.~ c::lyttami'- mod\llus o~ e\,ufic..n-y, o.tt.d staNc. 
wtocl\JWS o.Y e\~s.-t-,c.i-t-y, 

/07 



STRUCTURAL MATcRIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code OlC.S( Property Code .J.QQ.o Page 3 ----
Portland Cement Concrete 

C.~-aeml Opdate Package Humber 0 
~ OQ!'P,l- W;ei~l1"r :Cl\~::,~\on Revision Control code 0.0 &,G\ Vt\ Ag~egate Quality Level_ 

~Me."- ~i4. E:IQi~ Oolom·d·ic.. 

Property Code 1310 Baseline Infoaaation 

Mi~ IJo, 
28-Day Compressive Strength Values Property 

Code 
MPa psi 

I\ A 7020 

\'2.A 1370 -- --
138 -- sss-o 

14A 
. 

sq2.o • -- --
l~A . lt,700 

- --
Average Compressive . 3022 -Strength 

All specimens were M.ol c:t' t!..\Jr-ed .far "2.l\ cl~v~ . Egc,b ~g\~~ li~W a~ 
"'°.Lu-~~••~~ -H\a .- -- e A•-·---·,·, V1! ~. ----::... 41"'P\IM +hn.i!t! . .. .. -

I,.. "JJl I~ -'i I\ c-_ v• • ~• - • . . u 

to£ 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code 01c.B· -=------ Property Code JQ.a.O Page 3 

Portland Cement Concrete 
C~-aeml Opdate Package Number 0 

t,..} or:mo,\- Wt:ilikT 'I I\~ ~f'W"Nt+ \ Or) Revision Control COd• 0.0 &r~vt\ Agregate Quality Level_ ~,-vc.. -;;4 E'(Qj-, Oolomi-t,c. 
,ec w·dh w/c.. = b.4s 1-o o,+q 

Property Code 1310 Baseline Information 

Mi~ 1'.Jo, 
28-Day Compressive Strength Values Property 

Code MPa psi 

ISA 74'10 -- --
11A -- (o740 

l~A 
. 

fD5''70 ~ --
\ qe,. \ loS3o --- --

Average Compressive 3022 -- -Strength 

All specimens were M.ots:t C:\J~d -tor '2.& elQ.xA . E;gc.b ~g)~~ l;~W a~ 
-nl ---~ ~.;. +kA LIi..;_:.- .,.0 .- - s·,ve ..;: ■-r ·~-~:... J:~- .. I,." 147.h'II rvii..,._, • . ... 

T . . ~ 



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material Code 01c.e· -=------ Property Code J.Qac Page 3 

Portland Cement Concrete 
ez.QfBl Opdate Package Humber 0 

t-J o !"!AA l- \,J t ii k\,-t- J: I\~~ f'tt'\«'t loo Revision Control code 0.0 
r '"'°' v,:: \ Ag~egate Quality Level_ ~rv.c, -;,4. E'IQit\ Oolom·,-+,c.. 

Property Code 1310 Baseline Information 

No, 
28-Day Compressive Strength Values Property 

~i2( Code 
MPa psi 

I \B 5250 

\2.B SSIO -- --
\3& 2Cf 'l0 --
\4~ 

. 
45"00 • --

\ toB . SQQ..o 
-- -

Average Compressive . 3022 --Strength 

All specimens were rv\O\ s:l: Ci:~t:td ➔or '2.t\ cltA.x~ . E~k ~,~~ ,~"'84 g~ 
-II'.,.---~--:= +kA - --. - -------·i·,ve ~,;-----!~ ~""""' J ,_ -

I,,.., V a,-'f.A rv;i~.~ • .. .-u . ~· . 

/10 



STRUCTURAL MATeRIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code 01 c.B · --------- Property Code JQQ.o Page 3 

Portland Cement Concrete 
I ~-a:em l Update Package Number 0 

tJ O f'mA \- LJ ~ i~ b,.,. ,. . Revision control code 0.0 I I\; ot'V~-a:·h Or) &r~vt\ Agregate Quality Level_ 
~rie.~ -; ,4. E"IQ.i"' Oolot'l'\i·Fic.. 

Property Code 1310 Baseline Infoi:mation 

Mi~ IJt,, 
28-Day Compressive Strength Values Property 

Code 
MPa psi 

\Sf:, 5SSO --
I, .S +Ci20 -- --
res . 

5240 -- --
\ q C..2 47'2.0 --- --

Average Compressive 3022 -- -Strength 

All specimens were M.o, s::t e:vr~d ➔or -z~ cl°'¥~ • Esc.k ~a.,~~ li~W obeM! 
...., ... - _.;.,.:. I .... +-kA - - - - - -- • - - r-~i.-, Vt!! ~ ■-~rn·• ~:.. .th\lM +l-\~~ I,. 'tL 12.•ll'\ r_v;~nr:,..,::s • 

. . 

/II 



STRUCTURAL MATeRIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01c.e· ------- Property Code JQQ.O Page 3 

Portland Cement Concrete 
~~Fo°m) Opdate Package Number 0 

t-J o r:rnoJ- w,: ~ to.'t Revision Control COde 0.0 "~ ~ioo &rnv~l Ag~egate Quality Level _ - . ·.~:. -:r,;4 E::le1i"' Oolomific.. 

Property Code 1310 Baseline Infoz:mation 

'I 28-Day Compressive Strength Values 
~"'+-e~,a.l P,oeet'+~ Property 

Code 
MPa psi 

\~ A\ -- --
--

• -- --
. -- --

Average Compressive 4320 3022 --Strength 

All specimens were M.o\at; C:Yc-ed ➔or '2& do.):~ . E~b ~ah~~ l~-ted o~ 
- .. ,.--~-■ ~"!!'!II +k.A ~----·····: ------:~s·,vC! ..;.:.- I!,. .t°t'ftlM . •- - I,.. .j 1,-t.ft rvii~, • ...... . - . -~ 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code 01c..B· Property Code J.Qa.O Page 3 ----

Portland Cement Concrete 
~~'t'\e@l Opdate Package Number 0 

tJ O D'M: \- W :c i~ h.,. Revision Control Code 0.0 ;: ~ ~ N'N-t+ \on (7,qv~\ Ag~egate Quality Level_ 
<.,.,.-;.oc.. '3r4. E'l~i" Oolow.i-t,c. 

Property Code 1310 Baseline Information 

. 28-Day Compressive Strength Values 
Mo.+~~, ail Proe~+~ Property 

Code 
MPa psi 

\ qA-z.. -- -
-- -- -

-- --
. --- -

Average Compressive Z150 3022 --Strength 

All specimens were Mo,st c.:~u:~d ➔or -ZQ do.x~ . E~b ~ah&s:: li~W t1btM!. 
- - - - ~~ +k& ~ - -, - ClOM.nt"t1'~£·,ve ~~rA~---~!.. ➔~IM +kt'"f!@ /,.,. V 12-l~ rv:~_;_--_, • ~'" . . .. . 

/13 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol_C.S-=-_· __ Property Code JQQ,o Page 3 
Portland Cement Concrete 

~~rom) Opdate Package Number O 
~or:mol-W:ci~lrtt Revision control code 0.0 "~ ~\on &r~v~\ Ag~egate Quality Level_ 

~,-; .. L.. "2,,4. ~lai" Oolo~·,-t,e-

Mix 198 \ 

Property Code 1310 Baseline Information 

. 28-Day Compressive Strength Values 
M.o.+-e~, d\ Praeer--+~ Property 

Code 
MPa psi 

le\.&\ -- -
-- -

• -- --
. --- -

Average Compressive 572.0 3022 --Strength 

All specimens were f'f\0\ 5I C:VC1!d .for -ze. do.xi . Eacb ~a-h~!:: li~W g'ttM!. 
- - ~~ -H\A :,....;~.- "'"IID. ~Mftt't9~,•1Vt! -• ■ r:r'"_:!,. ~f"'ftM +'1\,....~ /,.. v l'"!J.\lft rv;i_;_, • -... 

T . . -~ . 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
r9\ . 

Material Code 01c.s· Property Code .l.QaO Page 3 

Portland Cement Concrete c~oem} Update Package Number 0 
t--1 o r:moJ- w,: ;ii h-1: Il\5o~l oo ReViaion Control Cod• 0.0 &rgv~\ Agragate Quality Level_ 
~ · -- '?,74. Efoif'\ Oolomi·t"tc. 

Mix 19 e»2 

Property Code 1310 Baseline Info=ation 

. 28-Day Compressive Strength Values 
~o.+-e~, a.l Proeer--+~ Property 

Code 
MPa psi 

\qgz. -- -
-- --
-- -

. --- --
r--- Average Compressive . 2~10 3022 

Strength 

All specimens were M.Ot s:t e:v~d -tor '2.t. c:l~x~ . l::gc,b ~a.,~e. l~-led gbeM! 
"'°m--~-.. ~~ fkA ~--··--·=- t\--•--~!,1

1Vt! ~.-~.u-.!!,. ..\"t"f\lM 
I l - ~~ 12-,~ ,,__:-: ... :.....~ • • •u ---~ . ~ 

. 

/IS 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C-G · ·-=----
Port and Cement concrete 
Normed- Wai~kt: 
&r:-o.v e.l Agg ~gate 

Property Code 2000 

.. 
Constituent Material 

Portland Cement 

Property Code 2.000 

Cao$frtu~rrt: M~-te l'\(1 \ 

o,(\d P\AA±"-

Page 4 

Opdate Package Number 0 
ReVia1on Control COde 0.0 

Quality Level_ 

Constituent Material Infoanation 

Material Description Property Property 
or ~roperty Value Code 

ASTM C 150, Type ~ '2.00\ 

C~S,l'7o so.o --
Ca. S z 'lo zi,o --
C.;1 I\ r/o 12, I --
C~A-~ % ,,,z. -

Fi ~e.,i es 3 °lo Pas!.i ttJ . es,4 2.~ 

Al.a., 32.S Sieve.. -
(A~TM Ci ~3Q~ --

Fintncs~. ~)sin~ :3~3Ja 2.~ 
,4-ir--l"~rmeoJ,; I ity.,1 
rn'Ltk3 --

Eii:1er3ess, W~~r l f! 7..0 2101 
Tur-7•,J.ime+ r:, 
M-z.. ~ 

//{, 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
.~ Material Code 01 c..£! · Property Code 2000 Page 4 

Port and cement Concrete 
Nor-met\- WG.i~kt: · 
&lo.ve.l Agg agate . .. 

Mixe~ l2Ai 128 

Property Code 2000 

.. 
Constituent Material 

Portland Cement 

~ 

CeMfrtw~rrt: Mo.~ r\o. \ 
p.f\cl P kv.iic.: 

Opdate Package Number O 
Rev1a1on control code o.o 

Quality Level_ 

Constituent Material Infonnation 

Material Description Property Property 
or ~roperty Value Code 

ASTM C 150, Type~ 2.00, 

C.3 $ /7o ±S:,0 --
Ca.SL ?o ~fj,:Q --
C.i3 A 1. ~o 12.(e -
C~A-~ '7o /,3 -

Fi .,.~,ie.s~ % Pas~inj .. aq,s 2\ 2.to 

Ala, 32.z Sie\le. -
(A-S»TM C ~3Q~ -

Fittef\~~ g\gir\e.. 32.-U, ~ ; . 
Fi n.e>1ess,, >Y'!-jrler I to LS 2101 

-

/17 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 c,.e; ------
Port and cement Concrete 
Nor-met\- WQ.i~kt . 
&r~ve.l Agg egate . .. 

Property Code 2000 

.. 
Constituent Material 

Portland Cement 

Property Code 2.000 

Con5t·rtuertt MtA"tet"\Cl\ 
o.f\d 9 \g~c,. 

Page 4 

Opdate Package Humber O 
R•Vieion control code o.o 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or Property Value Code 

ASTM C 150, Type :J: 2.00, 

C:aS /7o 5:0,0 -
Ca. S 1. 'lo i~,O --
C. i:1 A 1. r/o Io, I --
C~A-~ % l.t;,, s --

Fine.rt es? 'lo Pas:-i nj . B2,<o 212..e, 

Alo., 322 Siev~ -
(A~TM ~ ~3Q~ --

El oettc~~ ·Ble.1oe :34~e '2.103 

F, t1en.e.s~ W°'r1ec ,~~~ 2101 

-

/If 



~ STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material Code 01 c.tl Property Code 2.000 Page 4 

Port and Cement Concrete 
N OnvtQ. \- w Q.i~ k1: . 
Cz:':'o.V e..l Agg ~gate 

Property Code 2000 

.. 
Constituent Material 

Portland Cement 

C,Onc,fr+µerst Mtil-te t-ltl \ 
p.f\d P \AA+;t, 

Opdate Package Humber 0 
Revision Control COde 0.0 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or ~roperty Value Code 

ASTM C 1S0, Type ~ '2.001 

C.3 S /7o ~2.S -
Ca.$ l 'lo 32,o --
C. .3 A" 11'/o S,2 --
c~~~ % q,2 -

FiYie.ttes? % PassinJ . q2_,3 212..e, 

AJ.g, 3Zz Sieve -
(A$TM C ~3Q~ --

F, t1enes3 8) 0,oe 342.4- 2.103 
-

Ei A e r\C:$~ Wa,rier- 'e,~,o '2.10\ 

--

//9 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 

Mate~ial Code 01 c..G ----
Port and Cement Concrete 
Nor-met\- Wa.i~kt · 
&rA.ve.l Agg egate . . 

Property Code 2000 

' Constituent Material 

Portland Cement 

Property Code 2.000 

Cone;,+·rtuerrt: M~-te r\o. \ 
p,f\cl P\AAti'r 

Page 4 

Update Package Humber o 
Revision control code o.o 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or ~roperty Value Code 

ASTM C 150, Type~ '2.00\ 

C.3S /7o fo4,S --
Ca. S l 7o J0,0 -
C.~ A" rr'/o l "2.. \ --
C~A-~ % 7,5 -

. Fi ~e.rie.s? 'lo Pas!.itlj . qz,4 2.12...S 

A.Jo., 3Zz Sieve. -
(A~TM Ci ~3Q~ --

6flCti.:e~~ ~lalne. '.322fl 2~ 
> . 

Rt1en,e$~, Wa,9ner IS4S" 2.J.Q.l 

-



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ ,,,. 

Material Code 01c..~ Property Code 2.000 Page 4 

Port an Cement Concrete 
NormQ.\- WQ.i~kt · 
&r:-Q. Ve.. l Agg ~gate 

Property Code 2000 

' 
Constituent Material 

Portland Cement 

CeM>t'd:u~~ M~-ter-\o. \ 
t>,f\d C'\g~+k. 

Opdate Package Humber O 
Reviaion control code 0.0 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or ~roperty Value Code 

ASTM C 150, Type :I; "2.00\ 

c.~s /7o s:~.5 --
Ca. S 1. ?o 2.1,0 --
c. 3 A" 6'/o 7,5 -
C~l+F. % )0,7 -

Fi t1~rte.s? °lo Pass.inJ .. q l,'t 212.s 

Alo., 3Z2 Sieve. --
(ASTM C ~3Q~ --

Flr1ene~~ Bl A•"e. 32l4.I 2105 
# 

RMness,, Wa3~er \1'oS '2.10 \ 

-



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 c..t! · ----
Port an Cement Concrete 
Not'lVIQ.\- Wai~kt: · 
&~o. v e..l Agg ~gate 

Property Code 2000 

.. 
Constituent Material 

Portland Cement 

Property Code 2.000 

CoMt·ch,,errt: MtA1-e t'lo. \ 
p.f\d P\~+jc. 

Page 4 

Opdate Package Humber O 
Revision control code 0.0 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or Property Value Code 

ASTM C 150, Type :J; '2001 

C3 S ~ '10 2~,o --
Ca. S l 'lo 23,0 --
C. i3 I\. S'Jo l o,4- --
c~~~ % '1,3 --

Fit1e.,ie.s~ % Pass.inJ .. 85". I 2l 2..to --
Al.a, 322 Sie"~ --
(ASJ:M C ~30~ --

Eit1erte$S 5\aiae sqg,s 2.(03 
; . --

6r1enes1, w°.3 (\er 177.0 2lOf 

--



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code 01 C..~ Property Code 2000 Page 4 

Port an Cement Concrete 
N Of'TV\Q. \ - w Q. i kt . 

Property Code 2000 

. 
Constituent Material 

Portland Cement 

~ 

Conc,fd;ut!rtr Mo.~t"it1\ 
p.f\cl \?\g~:ti4 

Opdate Package Humber O 
Revision Control code o.o 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or Property Value Code 

ASTM C 150, Type ,J; 2.00, 

C.~ S /1o 44.5' --
Ca.$ l 'lo -:2.S,O --
Ci3 A 1. tr/o 13, 2.. --
c~~~ °lo k,,~ --

Fit1e.rtes~ 'lo Pa~~irt~ . ~1,0 2.12.'6 

A.Jo_, 3Z2 Siev~ -
(ASTM ~ ~3Q~ -

Fi flt ness, ~I 91t1~ 32fo.'o 2\C)3 
; # 

6r1enes.$ Wa.j'\er- 11s,o 2..lc \ 

-



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C..13 · 

........... ~-- Property Code 2.000 

Cens,i:d:4~rrt: MtA4\'e t'\a \ 
P::f\d P\Mti'z 

Page 4 

Update Package Humber O 
Revision Control code o.o 

Quality Level_ 

Property Code 2000 Constituent Material Information 

.. 
Material Description Constituent Material Property Property 

or Property Value Code 

Portland Cement ASTM C 150, Type J: '2001 

C.4 S 
1 

'7o 3'3,~ --
C,,S 1 "la 3Sa.5 --
C.,:3 A, 610 ~,~ -
C4~F, % q,5 -

Fh,~rtes~ 'lo Pas:.in3 .. 71.l 2.l2-~ 

No, 3z,; Sieve. --
(A~TM C. 430) -

Rf\ettess, Bl oi ae 2..S0P '2.~ 
> , 

6tlen:a~, \-J~ogr 132.0 210 I 

-

c..eme"t .for Mhte.s. l<tA t t I q A 2 wa.s p~odvc.~cl i rl I q~ 
howe..vEr -t-he ~1n-ene.5'~ H1 repr-t'~ent~t,ve.. o+ cem~~ 
pro cl. uc.:.C, 7 r1 rq '2. q . -r h. e. ckem ic.~ I Campos·,+ i ori o-f. <1e1Mt.>J1+ 

u s.ed "tor M i ,res. I<\ A I i \ 'l A "Z.. I\Jo. s also rep rese~ti:,,:h v e of 
c.emems pr-ocl\Jeecl in lq 2.q. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
I"',, Mate~ial Code 0l __ C-__ i'.3_· __ 

Port and Cement Concrete 
Nof"rl\Q.\- Waiikt · 
&r~ve.l Agg agate . . 

Property Code 2000 

. 
Constituent Material 

Portland Cement 

Property Code 2.000 

Con4afd:ue,rt: M~-t-e t-\o. \ 
p,f\d <'mnc. 

Page 4 

Opdate Package Humber O 
Revision control code o.o 

Quality Level_ 

Constituent ·Material Information 
. 

Material Description Property Property 
or ~roperty Value Code 

ASTM C 150, Type J; '2001 

C'.~ S /7o 4S.fQ --
Cai Si 'lo 251,"2. --
C. i:i I\. tr/o 't.~ --
c!t: A-~ '7o S,4 --

Fi>1e.rte.st % PassinJ . 72,f> 'Zl 2.to 

Al,Q, 32.2 Siev~ -
(A~TM ~ ~3Q~ --

Rn-et\ e.ss, ~\91r\e. 2.4-7.0 ~ ; . 
1=; rteness, Wo...3rter 133.0 210 I 

-



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C..t! · -=----
Port and Cement Concrete 
NorMQ.\- Waiikt · 
&':'~ve..l Agg ~gate 

,..,: 

Property Code 2000 

.. 
Constituent Material 

Portland Cement 

Property Code 2.000 

CaM>fdw~rrt: M~~ t'l.:1 \ 

o, "d P \s:a:ttc, 

Page 4 

Opdat• Package Humber O 
Revision Control code o.o 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or ~roperty Value Code 

ASTM C 150, Type :J: 2.00, 

C'.3 SI. '10 5~,Q -
C3. $ l 'lo 

,~ t ' --
C. i3 A 1. tr/o /0,3 -
C!~A-~ % q,o -

F;~~rte.s3 'lo PassinJ . Sb,I 2\2.'o 

A/.o., 3Z2 Sieve. --
(A~TM Ci ~3Q~ --

R r'\.eY\e s,s, t;lgine 320.0 -:21~3 
I . 

Ht'\.et\.eS>S1 w°J"~r I lD3.0 ~' 
-



' STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol ..... C.8--...·_· __ Property Code 2000 Page 6 
Portland Cement Concrete CoM"tituettt M.Cl°ttri a\ Opdate Package Number O N oi'ma\- t,Je)6h"'t · 

a.t'(l p\gst\L Revision Control Code o.o C:rCove.) Agqregate 
C::,er,ec.. -7. "14. E \ait\ Oo\Offli+ic. C.I:lt\.Cr-e:te. ero~ed:ie~ Quality Level_ 

Mix 11 A 

~ 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 5':zSlb/yi 2601 

Water-cement Ratio o. o.~ 2603 -(by weight) 

Slump -- mm ..Li. in. 2631 
eM~ Com-mt I '!1.~ 1,3 ~ 

' . 

~---------------Re-fe_r_e_n_c_e_D_o_c_ume_n_t_a_t_io_n ___________ -t 

Sharon L Wood, "Evaluation of the Long-Tenn Properties of Concrete,• Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. · . 

Kllepr, Paul. •Lona-Time Sludr of c-APNDt Plllfa.__. ID Ccmcn-. Qapcm> to-.,.._ ltapon, 
cm Snnp IDd Bludc PrGplftill of Coacnl:a, • ACI JGUINAL. ""'-""""• Vol. 54, No. 6, . 
Deoeeher 1957, pp. 411-SCM. (r+lwd u Ra_,. Dqo,wt,I ..... JaOII, Poldalld c-APNDt 
Alladldan, Skokie, PebnmJ 1951). 

McMIDaD. P.L. and Tyler, LL, •Lona-'Dml Sludr of C...... PerfanDaw ID CcmcNte. 
0lapcer 1-Hilealf wl Soape.• Aa JOVINAL. Proondlltfr, Vol. "• No. 6, PebruarJ 1941, PP• 
441-453. (11plmld a...,_,,.,,.,,,,._, Bll&tln RX026. Panland OIIDem Allocta1lon, Skalde, 
Auau1C 1941). 



' 
STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 __ ce, __ ·_· __ Property Code 2000 Page 6 

Portland Cement Concrete Co1\~-t, tv m! ~Clttr,a\ Opdate Package Number 0 
~ of'mAl- ltlel@b-t o.~ e,~1:1'= Revision control code o.o 
C:rCMe) Aggregate 

CeV'\Cre"te eCQRed:ie~ Quality Level_ ~er,e~ ~74 E\oif\ Oo\~i+ic. 

.. 
Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 423. lb/yl 2601 

Water-Cement Ratio o. 0.2', 2603 -(by weight) 

Slump mm 2,S in. 2631 
8ir Conte\"tl~ - ,.~ "2.tol3 

' . 

Reference Documentation 

Sharon L. Wood. •evaruatlon of the Long-Tenn Properties of Concrete.• Research and Development 
BuUetln RD 102, Portland Cement Association. Skokie. 1991. 

Kltepr, Paul. ·Lona-Time S1udJ of Cement Ptrformlw ID c:cmcr... Cblplll' 10-Plopla 1-,on , 
on S1Nnp wl Bludc Plopadll of ecma.a.. • ACI JOUUW.. ,,,_....,,, Vol. 54, No. 6, 
Dec:em!M:r 1957, pp. 411-5CM. (1+al1 ted _ ...,_ ~ ..... BXDII, Ponlad C.... 
Alloclldaa, Skokie, PebruuJ 1951). 

McMl11m. P.L, wl Tyler, LL., •Laaa-'rllm S1udJ of C.... PerfanDlw ID Ccmcnla. 
Cbaptar 1-lllllarr and Scape.• ACI Jovuw., P,..,.,,,,, Vol. '4, No. 6. PlbrualJ 1941, PP• 
441-453. c, ... bad u lla«ftla ,,,,.,,._, ..... RX026. Panllnd Cement Alloda1laa, Skoldl. 
A....-1941). 



~ 

\ 

STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol_C.8=-r:..·--__ Property Code '2.00 0 Page 6 

Portland Cement concrete CoM-t\ tu em: fy\tlttti eA \ Update Package Number O ~o1'"mgl- ~e,~b"t 
t":z:Ccwe.) Aggregate a.:od, e,~±1'- Revision Control COde 0.0 

Ser,ec, -:l. "74. E\aif\ Oo\~i+k c.e~C"e.+e. ~f'O~ec:f, e~ Quality Level_ 
. 

.. 
Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m ~lb/yl 2601 

Water-Cement Ratio o. 0.±J 2603 -(by weight) 

Slump - DIil "2., '3 in. 2631 
a~ ... Com-m-t 2Q LI :i: ~ 

' . 

Reference Documentation r-------------------------- -
Sharon L Wood, •Evaluation of the Long-Tenn Properties of Concrete.■ Research and Development 
BuUetln RD 102, Portland Cement Association, Skokie, 1991. 

JCUepr, PauJ. •Lcma-'l'lme S1udJ of Cemem PerfonDIDDe ID eona.ar Cbapur 10-...... ltapoft 1 

on Sftnatb wl Blude P.OjA,dlN of CoacNca. • ACI J'ouaJW.. ,,,._,.,,. Vol. 54, No. 6, -
Dlnmber 1957, pp. 411-SCM. (nplmal a bMlnll,,.,,.,,,,,..,.,,,,.,,. RDII. Pwdaad Cemem 
Allocl1tlan, Skokie, PaNIIJ 1951). 

Mc:M111m. P.L. 111d Tyler, I.L, •Lema-Time S1udJ of C... Perfarmaw ID eona.a. 
Cbapur 1-lllltalJ 111d Scape.• ACI JOUUW.. ~. Val. 44, No. '9 PebruuJ 1941, pp. 
441-453. (1+lmld u RIMln:A Dqt,,#Mfd Bua.da RXOJI. Panllnd Cement Alla cladaa, Skokie. 
Aup& 1941). 



I 

STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 0l __ Cf>~·-· __ Property Code 2000 Page 6 

Portland Cement Concrete Co1\~ti tv m! ~c,.-\-'tr, o. \ Opdate Package Number 0 
~ of"mgl- ~e)~bi o.:od, E\~±1'- Revision control code o.o 
C:rCQ ve) Aggregate Ca l'\Cr-e-te ~r21ec, e~ Quality Level_ CSer,e~ ~'14. E\ait\ OolOffli+'ic. 

Mix 128 

.. 
Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 423 lb/yi 2601 

Water-Cement Ratio o. o. 5.5" 2603 -(by weight) 

Slump an 2,~ in. 2631 
Bic Com-m-t 2a - l,1 ~ 

' . 

Reference Documentation 

Shalon L Wood, •evaluation of the Long-Tenn Properties of Concrete,• Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

KDeaer, PauL ·Loaa-11me SludJ o1 c-l'eafol .... 111 eona.., a,aprer ,o-,..._ 11apan , 
on Snnada aad Bludc Propadel of Coacnt8. • ACI JOUINAL, hot:eldblp, Vol. 54, No. 6, . 
December 1957, pp. 411-504. (a;p,lmad • ~ ~ ..... RXDlt, Ponlllld Cement 
Allodadon, Skolde, PtmUIIJ 1951). 

Mc:MlllaD, P.L. and Tyler, U.., •Lana-Time SludJ of Cement PerfanDaw Ill Ccmcnla. 
Cb1pcer 1-llillalJ aad Scape.• ACI JOUUIAL, ,,....,,,,, Vol. 44, No. 6. Pemuar, 1941, pp. 
441-153. (reprlmacl • RaMlda ,,.,,,,,._, B,,,,.,.. RK02d, Panland Cement Allocladaa, Skokie, 
Aup&1941). 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01_ce, ___ ·_· __ Property Code 2000 Page 6 
Portland Cement Concrete Co'f\~-t,tvem- Metttri o.\ Update Package Humber O 
~ of"mgl- ~e,~b~ 

o.~ E\~ii'- Revision Control Code 0.0 
(;z;fQ -1e.\ Aggregate 

CQ~re-te. Eco~ecf1 e~ Quality Level_ '::>er, ec:. '3 "74. E \ai ~ Oo\0>'1\i+k 

Mix 1:a A 

6, 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m !!5lo5 lb/yl 2601 

Water-Cement Ratio o. - 0.43 2603 
(by weight) 

Slump -- 111D '2,S" in. 2631 
Bir- Com-ewt ~ I • I ~ :::, 

. 

~ Reference Documentation ,---....,_ ______________________________ .... 
Sharon L Wood, •Evaluation of the Long-Tenn Properties of Concrete: Research and Development 
BuUetln RD 102, Portland Cement Association, Skokie, 1991. 

Deaer, Paul. •1.cma-nm. S1UdJ of Cemem Perfarmaw ID c:cma.~ Cbaptm- 10-Prapeu 11-,on , 
on Qnnarb IDd Bludc Plo,MIII of Coacnc8.• ACI IOUUW.. ""'-""""• VoL 54, No. 6, . 
December 19S7, pp. 411-504. (r;pdmad • RaMlda ~ B,.,,.. IUlOII, Pardwl C
Allodldon, Skoldl, PeblualJ 1951). 

McMl1lln, P.L. IDd Tyler, J.L. •Loq-'l'lme S1UdJ of Cemem PlrfanDaw In CcmcNra. 
Cbapcar 1-HllcarJ IDd Scape.• ACI JOUUW.. Procfftllnll, Vol. '4, No. 6, PeblualJ 1941, pp. 
441-453. (1epa1mlcl u ...,_ ~ Bu&tln RX026, Pardwl Cemem Alloda1lcm, Skolde. 
Aupa 1948). 

/3/ 



\ 

STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Coda 01 __ c.e,_·_· __ Property Code '2.000 Page 6 

Portland Cement Concrete Co1\~•fd,, !ttt ~o.1-fn o. \ Opdate Package Number O 
~ of"mgl- ltle\~b~ 

o.~ e~m.s-±i'- Revision Control code 0.0 
6·Co11e.) Aggregate 

CQ~re.+e. ec912ecf,e~ Quality Level_ ~eriec. ~"14 E\aif' Oo\Offli+ic. 

.. 
Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 4'2.w lb/yd
3 

2601 - kg/m 

Water-Cement Ratio o. 0.s_,7 2603 -(by veigbt) 

Slump mn 2,-+ in. 2631 
8i~ Com-ewt~ -- I• -z.. ~ , 

. 

Reference Documentation 

Sharon L Wood, "Evaluation of the Long-Tenn Properties of Concrete.■ Research and Development 
BuUetln RD 102, Portland Cement Association, Skokie, 1991. 

Depr, Paul, •Lema-Time S&udr of C... ._farmlw ID Cana-. a..,_ 10-,...._ lt-,on, 
OD Snaadl ad Bludc PJCll)Wdll of c:cma.., • ACI J0WNAL. ,,,_.,.,,,,, Vol. 54, No. 6, . 
D1aamber 19S7, pp. 411-SN. (14*ilad u a.a_,.~ ..... JaOII, Ponlwl C.... 
Allocladon, Skolm, PebnmJ 1951). 

McMD1a. P.L, and Tyllr, LL., •taaa-111m SmdJ of C.... Perfarmaw ID c:cmcn.. 
Cbapcar 1---., ad Scape.• N2 JouaNAL. ,.,_,.,,,,, Vol. 44, No. '9 Peb1uuJ 1941, pp. 
441-453. (111Wimicl a~,,.,.,,,,_,, B...,.. RKOJI, Panlaad Cement H'Oda11oa, Skolde, 
Aup&1941). 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code 01 __ ce, ____ ·_· __ Property Code 2000 Page ·6 

Portland Cement Concrete 
Co1t~i-i tum! MCli-fri Q\ Opdate Package Humber O 

~ of"mg}- ltle)~h~ 
o.Ni e,r;a.$:\:1 '- Revision Control Code 0.0 

g-fQJtg..) Aggregate 
Cie~re.-te. ~cor2et··He~ Quality Level_ '5er,ec,, ~ :74 E \aif\ Oo\omi+ic. 

M,x 14-A 

.. 
Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 5"(o4- lb/yi 2601 

Water-Cement Ratio o. - 0.±.J 2603 
(by weight) 

Slump nan 2,~ in. 2631 
8ir Com-e>-rt,~ -- l, IQ '2.to\3 

. 

~ti-___________ R_e_fe_r_e_n_c_e_o_o_c_ume_n_t_a_t_io_n ___________ __ 
.. . . 

Sharon L Wood, "Evaluation of the Long-Tenn Pn,pertles of Concrete,• Research and Development 
BuUetln RD 102, Portland Cement Association, Skokie, 1991. 

Depr, Paul, •Lema-Timi S1udJ of C.... Performw,e ID c:ana.. a,.-, 10-.,._ ltapon , 
on Strap UICI Bludc Pn,penlal of Ccmcnaa, • ACI JCKJDIAL. hoa,.,,, VoL 54, No. 6, . 
December 1957, pp. 411-504. (reprbad u Ro..,,.,,..,,,,..,,, a•a RXOBI, Pwdwl Cement 
Allodadon, Skokie, Peb!ullJ 1951). 

McMIDan, P.L, and Tyler, I.L, •Lema-Time S1udJ of Cemor Pwfomrmca ID ecmcn.. 
Cha,- 1-RlltalJ and Scope.• ACI JOUUW.. P,.,.,.,,, Vol. 44, No. 6, P..._,, 1941, PP• 
441-453. (reprlmed u Ra•onla Dqomurtl Bua.tin RX02d, Panland Cement Allocladan, Skalda, 
Aupc1948). 
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' 
STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 __ ce,_·_· __ Property Code 2000 Page 6· 

Portland Cement concrete Co1t~+i tu !m: Mo.ttri a\ Opdate Package Number 0 N of"ma,\- We)~h"'t o.oo P\q.sf\L Revision control Code 0.0 6:Co ve-) Aggregate Quality Level_ -Ser,ec. ~-,4_ E\oi~ Oolawt\i+ic. c.e~,et-e. Pc:o,ed:ie~ 

~ 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 4 2Jo lb/yi 2601 

Water-Cement Ratio o. o.5S 2603 -(by weight) 

Slump - mn 2,+ in. 2631 
A·ir Conte>\1". ~ i.e ~ ,. 

. 

Reference Documentation 

Sharon L. Wood, •Evaluation of the Long-Tenn Properties of Concrete,• Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

Deaer, Paul. •1.cma-11me SludJ o1 Cement Pcfmrm ID~ a.., ,~,.....-.. . 
on SUenatb ad Bludc Pn,pe.del of eoaa... • ACI JouaNAL. l'roc,""""· Vol. 54, No. , •. 
December 19S7, PP• 411-SCM. (lijHL tod • .. .,,. ,,..,,,,,_, .... IUlOII. PoHlad Cement 
Allocladan, Skokie, PebluuJ 1951). 

McMD1aD. P.L, and Tyler, LL. •Lona-Timi SludJ of Cement Perfamrmce ID c:oncr... 
Cbapt8r 1-RillolJ wt Scape.• ACI JOUUW.. l'rot:ffllblp, Vol. '4, No. 6. Pebrulry lHI, pp. 
'41-453. (reprbad u bmln:II ~ a.a.Ila RX026, PanllDd Cement Allocl1dcm, Skoldl. 
Aupc1941). 



' 
STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol~C8;;;ar;.,·_· __ Property Code '2.000 Page 6 

Portland cement Concrete Con~-t-.+v !fi! Mca.t-fri o. \ Opdate Pactag• Number O bl o~mg.1- ~e,~h"t o..i\d, P\gst)L Revision Control COd• 0.0 
CiCCCWe) Ag9regate 
Seriec.. "?.."74 E\oit' Oo\~i+,c. L.Of\.Cre.~ e..-o~ecf, e~ Quality Level_ 

M,x 1sA 

. 
Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 
3 _ kg/m SiD2 lb/yd

3 
2601 

Water-Cement Ratio o. 0 .'\-£ 2603 -(by weight) 

Slump DIil '2.,4 in. 2631 
8ir Com-m-t.Z -- -

l1l: ~ 
' . 

~ Reference Documentation ,. -,, 1-------------------------------1 
1 Sharon L. Wood, •Evaluation of the Long-Tenn Properties of Concrete,• Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

1C11eaer, Pa111. •Lona-TJma S1udJ of Cemem P9rfomllw iD ~ a.., ,o-,..._ 11-,on, 
on Snnatb and Bludc Propeniel of Cementa,• ACI JOUINAL. l'roc,.,,,.,,, VoL 54, No. 6, . 
December 1957, pp. 411-SCM. (18jWlmliid u ...,_ ,,.,,,,,._,., B..a.da lUCOII, Ponlalld C.mat 
Allodadcm, Skokh, PemullJ 1951). 

McMIDan. P.R., ud Tyler, LL, •Lema-Time SludJ of C.... Perfmmaw iD Cementa. 
Chapter 1-llll&arr amt Scope.• ACI JOVINAL Proc....,,, Vol. 44, No. a, Peb1ua1J 1941, pp. 
441-453. (npdnted u Raltlrda Dqonma, BIID,lln RX026, Panland Cemem Alloda1fon, Skalde, 
AuplC1948). 



\ 

STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol __ c.8 __ ·_· __ Property Code 2000 Page 6 

Portland Cement Concrete Co11.~-t·,tum1 ~c,.ttri a\ Opdate Package Number 0 
b}of'"mgl- ltle)~b"'t o.Ni e,~±i'- Revision control Code o.o 
C?CMe) Aggregate c.e W'\CC-e.4te. ernped:i e~ Quality Level_ ~eriec. ...,_"74 E\oit\ Oo\Offl.r+ic. 

Mix ,s.s 
~ 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 4~ lb/yi 2601 

Water-Cement Ratio o. o.£..B 2603 -(by weight) 

Slump DID 2.,4 in. 2631 
8l r ~rrt"e>\-t. 2. -- l1Za ~ 

" . 

Reference Documentation 

Sharon L Wood, "Evaluation of the Long-Tenn Properties of Concrete,• Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

IClleaer, Paul. •1.aaa-T1me SmdJ o1 c.... PafonlllDae ID CoDcNca. a.,_ 10--P,opw .,_, 
cm Snnatb ad Bludc PrapetdN of Ccmcnlil, • Aa JOUINAL. l'rocl,.,,,,, Vol. H, No. 6, . 
Dlc:1111ber 1957, pp. •1t-SCM. (tWJWIDaicl a RoMn:11 Dqt,,wru .... IUlDII, PonlaDd C.... 
Allacladon, Skolde, PebruatJ 1951). 

Mc:MIDaD. P.L, ad Tyllr, I.L, •Lana-Time SmdJ of C.... Pvfmmaw ID CcmcNce. 
Cbapw 1-R!llmJ ad Scope.• ACI JouaNAL. ""'-""""• Vol. 414, No. I, Pe1na1J 1141, pp. 
•41-453. (11paimlid II bntl,da ~ BIID«ln RX02d, PonlaDd Cement Alloc11daD, Skoldl. 
Aupa1941). 
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' 
STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material Code 0l __ c.8 ___ ·_· __ Property Code 200 0 Page 6 

Portland Cement concrete Co1t~-ti tu tin: ~cs.ttri a\ Opc:Sate Package Number O 
~ o-rm2.1- ~el~b~ a.'Ni e,~1:1'- Rev1a1on control Code o.o 
6:CMe) Aggregate 

C-Q~r-e.+e. e(O;ped:i e~ Quality Level_ 
'Sedec.. ~ 74 E\Gif\ OolOffli+ic. 

M,.x lfoA 

.. 
Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m Sip$" lb/yd
3 

2601 

Nater-Cement Ratio o. - o.~ 2603 
(by weight) 

Slump mm ),q in. 2631 
8)r Com:ewt. ~ - ---r 4- '2.tol3 

I 

. 

,..,.,. Reference Documentation ,- -, -----------------------------------1 
Sharon L Wood, "Evaluation of the Long-Tenn Properties of Concrete: Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

Dapr, Paul. •1.cma-nm. SCudJ of Ccmear 1tmanaaDDe ID Couz•( 0npJer 10-Propea llapon , 
OD S1nap w1 Blade Plapeldel of C:C...... • ACI JOUUW.. l'rw""""• Val. 54, No. 6. . 
Dlrmber 1957, PP• 411-504. (tijWtzad U ~ 0.--..... IU!OII, Poldaud Cement 
Allocladoa, Skolcte, Pebnmr 1951). 

McM1DaD. P.L. ad Tyllr, I.L.. •Lema-nm. SCudJ of Cement Perfarmaw In c:cma... 
CbapW 1-BllallJ w1 Scape.• ACI JouaNAL. P,..,.,,, Vol. 44, No. 6. Peblau, 11'8, PP• 
441-453. (repabad u bntln:II 0.--Blllldn RK026, PanlaDd Cement ~adOD, Skolde. 
Auplt1941). 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 ..... ce, __ ·_· __ Property Code 2000 Page 6 

Portland Cement Concrete CoM~\ tu etrt fy\et+fri a\ Opdate Package Number O 
N of"mo,\- We'\@h-t o..'Ni P\o,:.+\4, Revision Control code o.o 
g;CI\U&) Aggregate 
'::>er,.ac.. "7. i4 E\t,\t\ Oo\aw,\i+ic. c.e~c-rle. ef"Or2ecf1 e~ Quality Level_ 

Mix lloB 

.. 
Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 
3 _ kg/m 42A-lb/yi 2601 

Water-Cement Ratio o. O.}S_lo 2603 -(by weight) 

Slump mm ~ in. 2631 
8ir Com-m-t ,Z, -- Ide ~ 

. 

Reference Documentation 

Sharon L Wood, •evaluation of the Long-Tenn Pmpertles of Concrete,• Research and Development 
BuUetln RD 102, Portland Cement Association, Skokie, 1991. 

Depr, Paul, •1.oaa-11me SaadJ of Cement Peafanllaw ID Coaaca•~ a,apser 10--Plapw 1t-,an , 
OD Slnnada ud Blullc Piopadlel of c:oacr... Aa JOUINAL, ,,,,,.,,,,,,,,, Vol. ,,. No. ,. 
December 1957, pp. 411-504. (1uplmad • Rawcla ,,.,,.,,,,._, ....... lmllt, Pollland Cement 
Alladldoa, Skokie, PeblualJ 1951). 

McMIDaD. P.L and Tyler, LL., •Lona-Time SaadJ of Cement Perfarmaw ID c:cmcr.. 
Cbapcer 1-llillalf and Scope.• ACI JOUINAL, Procnllbtfl, Vol. ~. No. 6, P...., 1941, pp. 
441-453. (repdmad u ..,,_ ,,.,,.,,,,._, Blllldn RXOJd, Pardand Cement Alloc:ladcm, Skolde, 
Aqul&1941). 



\ 

~ STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 __ ce, ___ ·_· __ Property Code '2000 Page 6 

Portland Cement Concrete Co't\~"t·, tu ml ~a.ttti t'A \ Opdate Package Number 0 
~ of"'MQ.1- ~eJ~h"'t 

a.~ 2\Q.$j:}'- Revision Control Code 0.0 
cyfQyg.) Aggregate c.e r'\CC'rl-e. f>CPJ>ecf, e~ Quality Level_ Ser-iec; ~-,4_ E\ait\ Oo\01'1\n-ic. 

Mix 17A 

. 
Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 5lo(p lb/yd
3 

2601 

Water-Cement Ratio o. 0.4':> 2603 -(by weight) 

Slump -- DIil 2,3 in. 2631 
81 r- Com-m-t, 2~ I, '2. "2.to\3 

,, 

. 

Reference Documentation 

· Sharon L. Wood, "Evaluation of the Long-Tenn P,operties of Concrete,• Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. · 

Depr, Paul. •Laaa-Tlme SludJ of C-1llrfmrm ID~ Cbapw 10-,.._ ltapon 
on Snnada 111d Bludc Plopetdel of Ccmcnte. • Aa JOUUW., l'rot:,"""'1, Vol. 54, No. ,. 
December 1957, pp. 411-504. (1;prJlacl u Ru_,. 1'lptln,nMI B""""' IUCOII, Pardand Cement 
Alloctadcm, Skokie, Pebnm7 1951). 

McM111aD. P.ll., wl Tyler, I.L., •Lana-Timi SludJ of C.... Perfanuw ID Ccmcnre. 
Cbapcar 1-lllllalJ ad Scape,• ACI JOUUW.. l'rocffdbtlr, Vol. '4, No. 6, Pebnm7 19'1, pp. 
441-453. (1eprimld a RaMrdt Dqonntfrtl B.U.tln RX026, Panland Cement Allodadan, Skokie, 
Aupt 1941). 



\ 

STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01_c.e,_·_· __ Property Code '2.000 Page 6 
Portland cement Concrete Co'(l.~""°·,tum3: ~et"t--eri o.\ Opdate Package Number O 
~ of""mg_l- ltle)~b"T 

o.~ e~dS"i-i'- Revision Control Code 0.0 C:tCc:we) Aggregate 
C-er\.Cc-e-te. PC9.J>ecf,e~ Quality Level_ ~eri f:'c. 43 74. E \ ai f\ Oo\t~1wirt-ic. 

.. 
Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 423 lbtyi 2601 

Water-Cement Ratio o. o.~I 2603 -(by weight) 

Slump nm ~in. 2631 
8i r Com-ffl"t, ~ -- l,~ ~ 

. 

Reference Documentation 

Sharon L Wood, •Evaluation of the Long-Term Properties of Concrete,• Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

Kllepr, Paul. •J.cma-Tlme S1udJ of Cemem Pllzfoamaw ID eoaa..~ Cbapts 10-Plopw l8paft , 
on Stnn&dl aad B1udc ......... of Coacnt8, • Aa JOUINAL, l'roc,,.,.,,. Vol. 54, No. , •. 
December 1957, pp. 411-SCM. (a+bad u RaMnll,,..,,,,..,., B...,,,. ll%OII, Ponland C.mat 
Allocladon, Skokie, PebrualJ 1951). 

McMIiian. P.L, wl Tyllr, I.L, •Laaa-11me S1udJ of Cemem Perfoamaw ID Concnte. 
Chapter 1-HlltarJ aad Scope.• Aa JouaNAL. l'rocHdlllp, Vol. ..... No. ,. PebrualJ 1941, PP• 
441-453. (npatmflCI • Ra1a,cla ~ Bll&dn RXOJI, PonlaDd Cemem Alloclallall. Skolde, 
Auplt1941). 



\ 

STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
~ Material Code 01 C8 · Property Code 200 0 Page 6 

Portland Cement Concrete Co11.:;zt,tvetrt ~o.tfri a\ Opdat• Package Humber O 
~or-mgl- Lele)~b"'t o.:oa ei!l.S±l'- Revision control code 0.0 
(;z-CMe) Aggregate 

C-Q~re.-re ecor-!!Cf1 e~ Quality Level_ ~erie~ ~"74. E\ait\ Oo\OW\i+ic. 

~ 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 5~ lb/yi 2601 

Water-Cement Ratio o. o.44 2603 -(by weight) 

Slump - 111D ~sin. 2631 -
8ir Com-m-t. z .....,....'2. ~ 

. 

Reference Documentation 

Sharon L Wood, •Evaluation of the Long-Term Properties of Concrete,• Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

Deaer, PauL ·1.cma-"11me S1udJ o1 c.mem ttmorrm m Ccmcnte~ a..,_ 10-,,.._ 11apan . 
on SUaatb Uld Bludc Plopwdll of Coacnca, • Aa JOUINAL. ""-""""• Vol. 54, No. 6, . 
December 1957, pp. 411-504. (aaplmad u Ra..,.. Dqt,n,u,,, Bllll,da RXOII, Pordllld C.mem 
Allocladon, Skoldl, PebruarJ 1951). 

McMIDaa. P.ll., and Tyler, I.L, •Lcma-'l'lme S1udJ of ,..... Plrformaw ID Ccmcffle. 
Cblptll' 1-lllllalJ ud Scope.• ACI JOUINAL. P,_,.,,,., Vol. 414, No. '9 P....., 1'41, pp. 
441-453. (npaimlcl u Ramrda Dqanma, Bu&dn RK026, Pardand CemeDI ~don, Skolda, 
Aupt1941). 



' STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01...;;C.S;;a:;,.·_· __ Property Code '2.00 0 Page 6 

Portland cement concrete Coft:,•f,tvm! M.~~ri a\ Update Package Number 0 
Nof"mo.\- t,Je)~h"'t o.'f\4 p\gs+\£, Revision Control COde 0.0 
C?:CO •Jg.\ Aggregate 
'=ier,.oc:. ".'.?.'"74 E\oi~ Oo\Qmrt,ic. C&~re-te. ~~etf,e~ Quality Level_ 

Mi~ IQ».S 

.. 
Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 
_ kg/m 427 lb/yi 2601 

Water-Cement Ratio o. o.s_s 2603 -(by weight) 

Slump DIil Z:Je. in • 2631 
81r Com-fflt 29 --

11'2. ~ 
' . 

Reference Documentation 

Sharon L. Wood, "Evaluation of the Long-Tenn Properties of Concrete,• Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

Kllepr, Paul. •Laq-Tlme S1udJ of Cement PeafolllllDOI ID~ a,apr., 10-Ploplll ltapaft , 
GD SnDatb Uld Bludc Ptopa.1111 of c.cmcr.._• ACI JouaNAL, ""-""""• Vol. 54. No. 6 • . 
Dac~,nw 1957, pp • .tll-504. (1apiimad • ....,_ ,,.,,,,,._, ..... IUCOU, Pordalld Cemenr 
Alloclldan. Skokie, PeblualJ 1951). 

McM1DaD. P.ll., 111d Tyllr, I.L, •Lana-Time S1udJ of Cemenr Performaw ID ecmcr... 
Cbapcer 1-HlllarJ ad Scope.• ACI JouaNAL. Prot:ntllllp, Vol. .t.t, No. '• Peb1ua1J 1941, pp. 
-141-153. (rapalmacl • Rafllrda ,,..,,,,,._, B.,.lln RXOJI, Poldand Cement Allocladon, Skokie, 
MlplC1941). 



STRUCTURAL MATERIALS HANDBOOK Volume 3- Material Data Sheet 
~ .. 

· Material Code 01 C.S Property Code 2000 Page 6 

Portland Cement Concrete Cof\~~·,+um! Mta.1-tri a\ Opdate Package Number 0 
~ o1'Mgl- Lt1e,~b"'t a.:oa 2\~i1~ Revision control code 0.0 
C:z:CMe) Aggregate 

Ce V\,Cre.-te. eco~e!:f1 e~ Quality Level_ 
'Ser,ec, '314. E \ai~ Oo\()ttirt-ic. 

. 
Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 5lolo lb/yi 2601 

Water-Cement Ratio o. 0.±5 2603 -(by weight) 

Slump mm 3,4- in. 2631 
8ir- Com-ewt,:Zt --

l 'S: ~ 

. 

Reference Documentation 

Sharon L Wood, "Evaluation of the Long-Tenn Properties of Concrete.■ Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

Kllepr, Paul. ·Lcma-11me SludJ of Cemat Pmclalllw iD ~ a.a,- 10-Propa ll8pan, 
on Strenatb and Blullc Paopwdll of Ccmcnte. • ACI JouaNAL, hoc,,,,..,,, Vol. 54, No. 6, . 
December 1H7, pp. 411-SCM. (NjWlwd u RuNICla Dqt,,tllNIU a..a.• 1UtOBI, Poldwl Cemat 
AIIOdadon, Skolde, PebrualJ ltSI). 

McMl1laD, P.L, w1 Tyllr, I.L, •Loaa-11me SludJ of C-emem Perfanllaw ID Ccmcnre. 
Cbapcar 1-maar, and Scape.• ACI JOUUW.. ~. Vol. 44, No. 6. PebnarJ 1941, PP• 
441-453. (repllmid u Ra,an:Ja Dqanml1II B..a.dn RKOJ6, Poldwl Omaem Alloctadon, Skolde, 
Aupa1948). 



' 
STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 0l __ C8 ....... ·_· __ Property Code 2000 Page 6 

Portland Cement Concrete Cotl~i-i tv m! Mc,.i-!ri a\ Opdate Package Number 0 
~ ormgl- ~e)~b-t 

o.:od, e~~±i'- Revision Control code 0.0 
C:z:CQII&) A99re9ate 

CQY'\Cr-e.-te. PCofecf,e~ Quality Level_ ~er,e~ ~74. E\ait\ Ool~'rtic. 

.. 
Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 42.S' lb/yi 2601 

Water-Cement Ratio o. o.50f 2603 -(by weight) 

Slump mm 2,7 in. 2631 
8ir Com-m-t • Z-1 -- z,o ~ , 

. 

Reference Documentation 

Sharon L Wood, •evaluation of the Long-Tenn Properties of Concrete,• Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

ICllepr, Paul. •Laaa-Ttma S1UdJ of c...nt Pllfomrmol ID Coacnla!" Qapw 10-l'lopw llapon , 
on StNJlllb ad Bludc Prapemll of CcmcNta, • ACI JOUINAI. l'rocl...,,, Vol. 54, No. 6. . 
December 1957, pp. 411-504. (lijWlmad .11 Ra.,.~ ....... IUCOI,. Panlaad c...nt 
Allocladon, Skokie, PelmmJ 1951). 

Mc:M111aD. P.R.. wl Tyllr, LL. •Lema-Time SludJ of C.... PerfanDaw la c:cma... 
Cbapl8r 1-Hlltmf ud Scape.• ACI JouaNAL. l'nHJntllap. Vol. 4', No. '9 ._llll'J 19'1, PP• 
441-453. (1eprbad u llaltlrda Dqort,u,u Bll&dn RX02d, PClldad Cement Aaoclallma, Skokie. 
Auplt1941). 



\ 

STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ 

Mat~rial Code 01 __ ce,_·_· __ · Property Code 2000 Page 6 

Portland cement concrete Co1t~~itvfa! ~Cl~ri o.\ Update Package Humber 0 
~ of"m2il- ltle)~b"'t AM e~~±1" Revision control code 0.0 
6:CQ 1e-) Aggregate 

L.Or\CC"rl-e. ef'O~ed;ie~ Quality Level_ Ser,ec. "'2.i4. E\aif\ Oo\011\·rt-,c. 

.. 
Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m ~ lb/yi 2601 

Water-Cement Ratio o. o.~ 2603 -(by weight) 

Slump DID 2,q in. 2631 
8~.- Com-mt,% - f,3 ~ 

. 

~ Reference Documentation 1--------------------------------~ 
Sharon L. Wood, •Evaluation of the Long-Tenn P10perties of Concrete,• Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

Depr, Paul. •Lcma-TJma S1udJ of C- PerfonlrmGe ID cancn.:- Qapter 10-Plapa ltapaft, 
on Snnach ad Bludc Plo,Mlel ol cancn.,• ACI JOUINAL, l'roc,...,,, Vol. 541. No. 6.. 
Dlcember 1957, pp. •at-SCM. (1ijWlmlid .aa Ra_,. r,q,,,,,u,u ..... RXOII, Pan1wl C
Alloc:ladon, Skolda, PebrualJ 1951). 

McM1Dan. P.R., and Tyler, LL, •Laq-'l'llm S1udJ of C- Perfcarmce ID c:cmcr.. 
Cbapcar 1-lllllalJ ad Scope.• Aa JOUINAL, Prot:Hdlltp, Vol. .W, No. '• PebruuJ 1941, pp. 
•41-453. {1epabll8cl u RaMlda r,q,,,,,u,u Bll&dn RXOJI, Pan1wl Cement Allocl1don, Skolde. 
A...-1941). 



\ 

STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 __ ce,_·_· __ Property Code ~O Page 6 
Portland Cement Concrete Co1t~-titvert\- M.a.+tri Q\ Opdate Package Humber O N of"'mg\- l>Je),ah-t 

o..'(\d P\¢;4 Rev1a1on Control COde 0.0 C,-CQ.11e) Aggregate 
~er,ec. ~.,4_ E\oi~ Oo\omi+ic. c.e ~re.+e. ecg~ecf, e~ Quality Level_ 

.. 
Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 
_ kg/m 

3 423 lb/yd 2601 

Water-Cement Ratio o. - 0.1£0 2603 
(by weight) 

Slump -- DIil 2.Co in. 2631 
8ir Com-m-t 2~ I. !e ~ 

~ 

' . 

Reference Documentation 

Sharon L Wood, •Evaluation of the Long-Tenn Properties of Concrete,• Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

ICUeaer, Paul. •J.cma-'l'lzm SludJ af C- Perfarmaw ID Comncll. Qaprer 10-,,._ ltapon , 
on SINDllb am:1 Bludc PIOi,,Mill o1 c:oaa... • Aa JouaNAL. l'roct.,.,,,, vo1. s•. No. ,. · 
December 1957, pp. 411-SCM. (rap!1m IN u Ra.,.,.,,..,,,,,.,, B....,,,. RDII, Pcadand C
Alloclldon, Slcokfe, PelmarJ 1951). 

McM1D1n. P.R., wl Tyler, I.L, •Laaa-'Dml SludJ of CCIIIIII Performaw ID Comncll. 
Cba,- 1-lllltarJ and Scope.• ACI JOUUIAL. P,...,,,,,,, Vol. 44, No. 6, Pemuar, 1'41, PP• 
441-453. (r+ilad u Ra_,. 1Hptln,nal B,,.,,,. RK026, Pardand Cement Allodadcm, Skalde. 
Aup&1948). 

/t./C 



' 
STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 

~ Material Code 01 C8 · Property Code '200 0 Page 6 

Portland Cement Concrete Co1t~ti t,, !tD: ~~1-fri Q \ Opdat• Package Number 0 
~of"~l- !tlel~bi o.:oa 2~o.s+i'- Revision Control Code 0.0 
C'tCMe) Aggregate 

C-9~C"e.-te. e('CJ>ecle~ Quality Level_ 
45er,ec.. "'2."74 E\aif\ Oo\~i+ic. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 3 
SlDS lb/yd 2601 

Water-Cement Ratio o. o. 4S: 2603 -(by weigbt) 

Slump mn 2, ~ in. 2631 
81c Com-m-t,:Z -- 1.-2. ~ 

. 

Reference Documentation 

Sharon L Wood, "Evaluation of the Long-Tenn Properties of Concrete,• Research and Development 
BuUetln RD 102. Portland Cement Association. Skokie. 1991. 

Depr, Paul. •Laaa-"l'llm S1udJ of C"A1llllll Pedaamaw ID~ asarer 10-Ptopw llapan; 
an Sna&dl and Bludc Ptq:.,.. of c:oaar..,• ACI JOUINAL. ,,,_,,,,,,,,,, Vol. 54, No. 6,. 
,,.,..,,,.,_ 1957, pp. -111-SCM. (Npdmlld u .__,.,,.,,,,,,.,, B....,,,. IUfDII, Poldand C.... 
AllocJadoa, Skolde, PebruuJ 1951). 

Mc:M1DaD. P.lt., wl Tyler, I.L. •Laaa-'11zm SludJ of C.... Perfmmaw ID CcmcNte. 
Ola,- 1-lflltalJ w1 Scope,• ACI Jouuw.. ,,,_,,,,,,,,,, Vol. 4-1, No. 6. PebruuJ 1941, pp. 
441-153. (NjWlmld a Ractlrda Dqt,,w,11 .... RX026, Panlaad C"A1llllll AllocladoD, Skolde. 
Aupt 1941). 



\ 

STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 __ ce, ___ ·_· __ Property Code '2000 Page 6 
Portland Cement Concrete Co'f'\:,~·,tveru Mta.ttn a\ Opdat• Package Humber 0 N of"Mg,\- We)6h"'T 

o.t'(l P\gs+\L Reviaion Control code 0.0 
C"tCQII&) Aggregate 
'::>eritoc.. ".'?. '"74. E\ai~ Oo\CWftitic. C.Q~,ete ernr2ic:·, eJ, Quality Level_ 

... 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 
_ kg/m 41:3 n,1yl 2601 

Water-Cement Ratio o. o.se, 2603 -(by weight) 

Slump - mm ~ in. 2631 
A,c Corttffl-t I z l,S: '2.6>\3 

' . 

Reference Documentation 

Sharon L Wood, •Evaluation of the Long-Tenn Properties of Concrete.■ Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

Kllqer, Paul, •Loat-'l'tme S1udJ of C.... ..,..._ ID Caner•~ a...._. 10---Pn,sNII a.pan , 
an Saap ad Blalllc Prapadll of Coacnta. • ACI JCKJINAL. ,,,._,.,.,,, Vol. 54, No. 6, . 
Dacs:mber 1957, pp. ,11-SN. (11ja._. u ....,_ ~ ..... lmlll, Jtanland C.... 
Allocladaa, Slcoldl, • ..,, 1951). 

McMIDan, P.ll., wl Tyllr, LL.. •Lane-Time S1udJ of C.... Performaw Ill Ccmcffle. 
Qtapw 1-llillalJ wl Scope.• ACI JOUINAL, ,.,__,,,,,,, Vol. .W, No. 6. PellnlllJ 1941, pp. 
"1-453. (NjWL.ad U ....,_ ~ ...... RXOJd, Pmdllld C.... Allad1daa, Sulde. 
Aupl&1941). 
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STRUCTURAL MATERIALS HANDBOOK Volume 2. Supporting Documentation 
Material Code 01cg •· Property Code ~ \ Page 1.3 

Port an Cemeat concrete 
NorMs)• IJe\3n-t- · 

te 
c\OMthc. 

21A 
( 2,(pO ) 

22.A 
( IOtoO > 

2'3A 
C l~2.Q) 

24-A 
( 12.20) 

z.sA. 

Ave1:a9e 

Comvcexi,ve, Stan@th 
YCCSYSt :D mC: 

(4\\0) CCoS/0) C '2> ltpO > 

C 503Q) (75"~Q) ( f,!A,O) 

( 4~~0) '~1'20) <:Z2~0) 

( 4+0o) (5~0) ( iaq6Q) 

Update Pactap Number o 
Rev1a1on control Code o.o 

Quality Level_ 

cqep40 > cqsso) (/OObO) 

cqz~, C q940) ( q2~0) 

'qi10 > ( :t~4Q) <9110) 

( ~\1Q) C~lizO) '~4/oC) 

> c. __ , , __ , c. __ , ,. __ , c __ , ,. __ , 

She-ii,. ntodi~iel cub-es. went. ~acs-t--cured 11~+11 +e~-t-. Moc:ti Feid C!vb~ 
were. ff~te:f ClCCOr-dil\C\ TC A-S.TM Cl 11- proU!d.~$.. Litttetl t.+rert_,y-tk$ 
aof'rt!spond 1b 1"'he. ~ena.~«. .;"°"" to +e~+s. ,he. Cowtpr-essi~ -s-f'~tt,+k 
of c.:y H11cler-5 a"dl modi+-lecl cub~ co.r111oT be. campcrecl cl iret!.i-ly 

. be.caus-e of di,U.entne:e51 i~ -t-h.e Q.Sf>ec:I" ro.+io o.f +k.e speclm~S. 
n)t" Moist- e.~,-i~, -tke camprus.ive ~Tren~+h o~ o-ln, n,aodit;~c1 
c.vbes i~ cappn-tiM«tely +°lo ~ ~c(\"-er -+~f\ +hA.-t- o~ &»>c 12.-·,n. 

c.. 'f \i r\o.«'S { R-e.+ • I t 

!+~e:d'S 

~I 3fo0 

~o4qo: 

-



STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
Material Code 01C5-· 

Port an Cemeiat concrete 
NorMg)- ),Je,3~-r · 

t• 
o\oMthc. 

Mix No. 

2lB 
<SAO> 

z:z.B 
c S"loo , 

2.38 
( C2,'30 ) 

24.S 
( {(:)SO > 

Avera9e 

Property Code ~ \ 

l J '1;1m o:h:, 
Cm, pre»;ve- Stansth 

Yrovs-1Jme 

('2.lo<lO) ( 4fo3O) ( foO&O) 

( 2'o0O) ( 5150) ( loOOO) 

( ~"2..2.0) ( 5040) ( (o2.00) 

c:2:e,00, (4~00) (S'3<oO) 

Pa9e 1.3 

Update Packap Namber O 
Reviaion control COda o.o 

Quality Lavel _ 

( i4-lO) (7(q30» (7f,JQ) 

C fo'120) q,70 , C 72.lao > 

He7CJO> (l(OOJ C72QQ·) 

(~~!0) (~0'70) Cto040 > 

, c, ___ , c. ___ , c. __ , c. ___ , c. ___ , c, __ 

Shc-h'l. Moc:H;it!el cub~ wer-e. ~ocs-t--cured e>~tl I +e.~1-. Modi r~c1 ctub«s 
were. i-ested a.ccon:ilil'lC\ -to AS,Tfwl Cl lto pro~v~J.. Li'fltetl t.+rerl_'f1il$ 
<:!of't"~~pond 1b The. c:«tent~e. ~rom to 1-'e~+s .. Th& Cowtpress1~ fi1"~tt,+h 
o.f. c.y li'11cler.s a"« modi+1 etl cub~ cat111ctt b& caW1pccr-ecf d ire~:tly 

. be.cause 01- di~erena-es. i~ -rke Q.S(Jee-1" ~+io o -t-ke speclmi!'f!S. 
for Moist- t\lri~, -tke. campre.s~ive. st-ren,+k o~ &t-lt\. modi-'-i~ci 
c.vbes i~ Qppn-1i,-«tely +°le j ~c<t-er --1-ho.f\ +~+ o~ &ax 12.-in. 

_ cy lirl<i«-S ( ~-e+, I), . . 

/SI 

?,+~Eaf'S 

(7720) 

(73'80) 

(7zto) 

(ro3ao) 



' STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
Material c~ 01 C.J:i- · 
Port an cement concrete 
Norma.\- Wei~kT 
G-rQve,\ A99re9ate 
e · laMiti, 

Property Code_ 

Fie')( ur-a\ S~'tk -r~st R.e!»Ut~ 

Page 1.3 

Update Pac:ta99 Humber 0 
Reviaion control Code o.o 

Quality Level_ 

t:!112' No. ~,- Moist- Cvret PMSMC. • .,-k,rd Peait\-t Lo cul if\ !:ll .. M Po.. { PS
0

1) at: 

' d.o.." ;cf4"~ 26.tfo..v~ 3mo~ I veat" ~"ears IOVetlt'S 

2\A 
( )4-o , C 52$ > ( 710 , ( f,45', ( q40 ) ( q2.S' ) ( /0/0 , 

2'2.A 
C \:Z0 ) (~~Q, ( 7~S: , C 9 IQ ) ( &f'3a: ) C 'f 45' ) <!~ ) 

'2.3A 
C "2. \~ -, ( $'lo£ ) C 7!tt:) > C 670) C ~fo ) ( q~5: ) ( CflS ) 

24~ ' 
C 240 > c S<oz > ( 715 ) C 72,0 ) C 'ob6 ) ( 070) ( q,:r ) 

25A 
( 2 '2.0) (!;;, 0) (,,,;;) (e~) (qos) ( t:f2S) (q7s) 

Average 
( ) ( ) C 

., ( , ( ) ( ) ( ) 

<o~t.~3o•in. prl~M~ w~re ~ols"t- cured utrti\ -test. ~tSMS. wer-e 1e1'ecC 
o.ccon:lif\~ "'lo M,"tM C.i& w•rtft load5. Clf'Plled cirt- +he +h1n:t-pol~ 
04 Q1' \&- n. sp'ln. 1wo ~li!.1Cu..-..\ breaks were. o~-ha\ned +raM ea.ck 
speciMel'\. L.ls~ stl'efl,+h~ c.on--e~po,uJ -f-o fke a.vc~e +rom t.Te+s. 

34 !:,ear 

(1030) 
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~ Material Coct. 01 CS-. Property Code_ 

Port u cement concrete 
Norma.\- Wei~h-r · 
G-rQ. '14!. \ Ac;9re9ate 
er· law,,+,, 

Mixes. v.irth w/c-= o, 5'~ +o o. s7 

\ 

F'le~ ur-4\ S~-tk -r~st R.e~IT$ 

Page 1.3 

Update Paclca9• Humber O 
Rev1a1on control COde o.o 

Quality Level_ 

~i~ No. ¼t" Moist- C\H'\!d PMSM.._. "'ik,rtf Pt:ait\-t Locidtf\,_ .. MPQ. (os·,)at: 

' d.o.\J ., d&"c. 2.Sdo..v~ 3MOfflru I VeGt'" ~"ear.s 1ovmr:s 

2l~ 
( -,s > ( 3€,0 > ( 5CJO ) <746' > ( szs) c s2s: , < sop ) 

22..a 
( 9!5" ) ( 4'2-3 ) ( t>4-0 ) ( 7/pO ) (75$ > c s rs: > C 040 ) 

2"3S 
C 130 ) ( 44S > C lolS > < 71os > ( soo) ( 7fo5 > c ,qo ) 

24(3 
; 

C 1;30 ) ( 1:40 ) C 505" > C t,q O > < 73S > C 74!> ) c 7fQ , 

25"6 
(Jo$) (325) (s4s) (730) ( 7CJO) (ilDO) (a2s) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Co~t.,)C'3Q•\t\. p-ri~M~ W-tre tw\OiS"t- curec vm\\ -+est. PrtSMS. W«"e 1e$'h9:C 
o.ccol"d.i"~ -\o P.$"tM c:7& wHh lods. capplil!d «t- +he +h1rd-pol~ 
0 {. a~ \&- n, SfClt\. TwC) ;,~-,curo.\ brecalu wec-e. oD-hi\ne!d ~ram ectch 
speciMen. L.lsttd ~tre ... ,+hi C.orre~po11d -f,c, fke o.vera.~e +ram t.Te+s. 

/S-3 

(e'fo) 

(stoo) 

(eeo) 

(e7o) 



STRUCTURAL MATERIALS HANDBOOK Volume 2 • Supporting Documentatioo 
Material Code 01 GS. Property Code __ PaCJ• 1.3 
Port-rand cement Concrete °1;.t>Brn ic.. E]Clsl-ic.. Opdate tac:up Buber O 

Nof"MoJ- w' ei~kT · 
&C"',we. \ Aqqre9ate odul\Ji ReV1a1on contml COde o.o 
C.,Pri oc.. "37+ E\°',~ Oa\OM'nic ~gr~~~ lJmi:. Quality LeVel _ 

o~,..; ·■-iL s:;'\a.~+t£.. M.od\JlU; Te&t Resu 1-t-.!:t 
M,l!. No. ~r•.,-_ ol!.+-Cur•A Pt',~ MS. Pa ( p~•1 X 10 -r•) 

\ dA." ? 4A\le.. '2.~dlLV!t '3 11A .. JMa. it. '\Je:lt" 3'1etd'S lo"ecar.s . T 

2\A 
( 2.,'33) ( 4,S-2) c 5,<os , ( lo,22 ) ( ~,!l~, C 7;al > ( 2, 12. ) 

2.2A 
c '2,iS, ( S:2.~, ( &,01 ) c i;>,41 > ( 7,.3, , ( 7,S'O) ( 7.:4:1p) 

23A 
( 2.q~ , C 4,q4 > c s.,i, ( ~.~J , ( ~,q:3 , C 7, 15 ) C :Zr ICQ > 

24-A • 
( 3. "2.§", ( 4,94) ( $',43, ( "'·'0 , C (p._46 > ( ft>,72 , ( (a.70) 

~'ii"A 
(to,11) (t,,, i't) (0/-t7) (to,99) (2,q3) (4,50) (5.44) 

Average 
( , ( , ( , C , ( , ( , ( ) 

{g'l-ilJ-,. ?>o -lt\. pr-isMs wu• moi$T-cure:t un~i\ 1-et.1': PrlSMS were. 
-tes-ted ~con:lit\~ -\o A~ C '2.lS-. Li~-t'ed VCllue~ "re. -t-1\e.. Q.Vt.n"4~1!. 

-to("' 3 sp,ec1 Me1\~. 



STRUCTURAL MATERIALS HANDBOOK Volume 2 • Supporting Documentation 
Material Coda 01 C. S · Property Code_ Page 1.3 

Portland Cement Concrete °A"4-mic. E]astic.. Opdate Pactap Humber O 
Nc<"Mo.\- ~ei;k-r · 
&ro. ve. \ Aggregate os;Aulv~ aev1a1on control Code o.o 
~eri .oc._ "3,+ E\~,~ Oa\~i-\i, ~gr~~~ Ih.~~ Quality Level_ 

o~"''•"'"'it:. i;'\n_,+i(.. M.od.\)lUS Te.s.t Res\l \-t-s. 
M,~ No, ~ ... -~ ol!.+-Cur~~ Pl'i! MS. Pt.1. i ' ps.·1 )C /0 .... ) 

\ clA." ?d~"~ 2~d"-"~ 3 Nl\lft\\5. l \/eo..r- 3'1eQf"S IO\/e.'QC:S . . 
2.\B ( ,.,z, ( 4,12. ) ( S-,1'2. , ( 5',CJ le, ( <p,S-5') ( <p,77 ) ( u,,; 2 ) 

22.~ 
( l,9$' , ( 4,3, ) c s,S' I , C fo,OS' ) Cb,46, ( "•~?) ( Co,i)$', 

2'38 
( '2,32) C 4,4q ) C !i•3f.t > C 5,q&,) ( {e,4e,, C 'li,,77 > ( lo,f,(q ·) 

24B ' 
( "2.,~2.) C 4,2.4) ( 5,/0 ) ( !5",io7) '(o, 'lo , C '4,37 > ( ll>,2.0) 

2.S'B 
(2.11) (3,~u (+,q1p) (s,1pq) (itJ,35) ( <o,<po) ( "'·s 1) : 

Average 
( > C ) ' ) ( ) ( ) ' ) ( ) 

fo'f.CD >C 30 -lt\. pt'iSrwtS w~~ mo,s-t-curett un-tt l 1"e1>T. PrtSMS w@re. 
1"es1-ttd tA.C.Corcli~ -\0 AsrM C '2.lS". Lis-ted V(llue~ ~re. -l-1\& a.ve.Rl~1!. 
-tor 3 sp~c·,Me\'\~. 



STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
Material Code 01 C.B · Property Code __ Page 1.3 

Portland Cement Concrete °',oomk E"\a~+lc.-~Or-Mt1\- We.i~kT . Opdat• Package Humber O 

(zcc..ye.\ Aggregate M.~d.u\\J2 Revision control Cod• 0.0 

5eri es 3"74. E\Qi>1 Oo\om,+i(. 'Vef"~u~ lJ ale Quality Level_ 

. . . 

°""a.~'t'- E\c:tS>+•'- Mod\JhJ~ Te~* R:e~u 11'~ 
Mix No. ~bf' Mo, ~-r- rurPA C: \iiAcle~ Pa. ( P .S l )( IO TC. ) 

2.e,do."4 1 vea.c- ~vear:s 

'2.IA 
( 5, IA\- ) ( (o,30 ) C lo, w I ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( , ( ) 

( ) ( ) ( ) ( , ( ) ( ) ( ) 

I 

' ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ' ) C ) 

ls:>~ l 92. - '\ ~ . c. 'I\, ""d. ers we re Mo, s. t c uc-ed \J f\1" i \ +e~,. Pr-; !.M5' Wtre. 
--tes-tecl o.cc~<d:,t\j ~o A~TrV\ C:2.\S. L.\~Ted 'lc,.\ue5, al""e.. -tke 
a:vef'o.~e ~~ -a ~p-ec·,met\!>, 



' STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
~ Material Code 01 C,B- Property Code __ Page 1.3 

Portland Cement Concrete P), Mm k E"\a~t-\ (., Opdate Package Humber O 
~OrMct\- We.i~kr Revision control COde 0.0 
(;r(a.ve..\ Aggregate M.~cl\Jh,2 

Quality Level_ 
5eri es 3"14 E\ait1 Oo\oMi+i(- ver~ u~ :C:hl!-e. 
Mi ve!> wi+h. W/ c_-= O. S'4 t-o 0,S7 

°""a.""'1'- c\Q.~~·,c. ModvhJ!> Te~+ r<.-esu 11"!> 
Mix No. ~or ,.u,~A c.~ \,~der.sa t..A oi ,-t-- i P«. (~Si)( IOT"'} 

2scle1v~ ' \Jeo.r 3 \J -E>Qr,S 

2\~ 
(4,Co~) ( ~-0~ ) < Co ,42 > ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( J 
I 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

lo~\7.-\f\. C.'fH"'-d.ers wef"'e. Mo,s.t C.\J~d \JW\-ti \ -\-e~T. Pri~M~ w~re. 
~~ QCC.0f"Ct1t\~ -to A~TM C. "2.lS. L.,s,,t-~d 'lo.\ue~ a.-e_ -tke 
°" ve'f'o..~e ~(" '3 ~p-ec .. ,Met\!>, 

IS-7 
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Material Code 01,_C._S=--- Property Code __ Page 1.3 
Portiana cement Concrete 

$1:atjc.. e)uHc. Norma,_ We~kt 
Update Package Number O 

Mod.u"JS. Revision control COde 0.0 
f;,;(pye,\ Ag99ate 

"~Oi.Y~ :Omc Quality Level ~er'\eo~ ~-,A_ E\~·,"' Oo \ o""' ·rti c.. 

' -

I I 

S-tQ.·\-'1t. E\tit~-\-,,_ M"-lv\,,c. -r-c..-t R.~!.u~ 
M"1i f.lc, ~,. ~ oi ~-t- ~vr~,:i PriSM.~ Pa. { D~i )( 101"'°) 

2todQ..vit. l v~o.,- 3...,eac-s 

2\A 
( 2,l:Z. ) < 7.o~ > < ~-93 > ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

lo"' lo)l3~ -it'\. p,iSMS were. mo,~ - C\J,~d ot\"til ~e!iT. The ~~crl-ic. MocluhJs 
wa.":> cle_1-~r;Yiit\~d -t'r-t)M -+\e)turca.\ 1-~.st~ o~ pr,sms \)s',n~ "'t~e ~l\ow·1f\j 
e'Lua.T1 a r\ ! 

E.•7 [••114{J+i)] . 
. . 

wh~r-e 
P ~ +oto.\ \oQ.d o" bectM \~a.d-ed Q.1° +\-\,flA- po,~s 

~ Q.1\ \~-,~. ~1,)Q't\ (fr~1l'\. C. "76) 

+ = M
0

1d!)f)G.r\ ~e~\e.c:t'1or'\ 

~ : Pai-=,~01\\~ 'ro:no c.le't°-et"M·• t\~d .Cra~ S>Ort\C. +e$T; 
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Material Code 01 C.8 -==---
Property Code_ Page 1.3 

Portiand Cement Concrete 
$i:ot1c.. E\a~Hc. Update Package Number O 

Norma.\- We~""~ Moel.\J \us. Revision control code 0.0 r~rqy~\ Agg gate 
ve,rc.,:;!~ :C1~C Quality Level 

'=.~ri~~ :!,..,A._ E\01.·1'1'\ ()o\ol'\l'i ·r\i c.. 

S-tQ:\'tt. F\ ac:...4, L """"'v\11e.. \pc.-t- R:P~u& 

~ii klg = 
+or- II\ o i ~-t- ~ v("'ed Pri!>M~ P Q. { o ~ i X IO -I-lo ) 

2tod°'",,, l '1eo.r 3'1PaC"S 

21& 
< ~.eo1 ) ( '2.42) ( ~-~~ ) ( ) C ) C ) ( ) 

( ) ( ) ( ) ( ) C ) C ) ( ) 

C ) C ) ( ) ( ) ( ) ( ) ( ) 

( ) C ) ( ) C ) ( ) C ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

(D')C(o~3C) -it\, priSMS wer-e. Wtoi,t - C\Jre!'cf oJl\'+il ~~1'. The s+~i~ ModuhJS 
wo.s ~e-t-t8f';Ylil\~d -t'rbM -+\~)tura.\ 1-~ST~ o~ pr\ SMs VS'u\~ tke ~l\ow·,f\j 
e9..ua.Ti at'\: 

E.•J[w•114{J•i)] . 
• 
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Material Code 01...:iC-B..._ __ Property Code __ Page 1.3 

Portland Cement Concrete 
~-+2-+ I'- ~~ -:t ~1 i e- Update Package Number O 

NorMg\- W~ht Moel1Jlua Revision control COde o.o 6 Ca ye\ Ag agate T· Quality Level_ 
,SeriP<. ?."'74 1=:10.·•" OclaY"t;-t,c. VA't"~'.l~ ,~e. 

~-t-~ic:.. E\Q!,:ti'- Moc::lu\us. T.-c1" r<e!:.u\'t!. 
M.,x ~Q. ~or Mois+- ~uc-eA C.v i .tdec-s Po.. ( n.i:.'1 •,c. 10T(o) 

Zto dCA."~ ' \/e.o.r ,3 'f~Clr:s, 

2\A 
( 3,,9 ) < &,.o"!> > ( !5",Cf i2 ) ( ) C ) ( ) C ) 

( ) C ) C ) C ) ( ) ( ) ( ) 

( ) ( ) C ) ( ) ( ) C ) ( ) 

C ) C ) ( ) C ) C ) C ) C ) 

Average 
C > C ) ( ) C ) ( ) ( ) C ) 

(s,'j.\"2.,\l'\, c.y'°'"cle~ were Moi.st· c\Jr~d ul\.-ti\ -t-es-t, Cylitt(:{e~ W-t.re, 

~-t«l o.ccard\t\3 -ta A ':)'TM C.. 41oq , 
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Material Code 01.~CS--~-- Property Code __ Page 1.3 

Portland Cement concrete ~-+a-+1'" E;~ a ~ .. 1 i ~ Update Package Number O 
~'O-rM2\- ~~igbj: M~d.-..:dua Rev1s1on control Code 0.0 
6(2::Le~ Aggregate 

vet"~•.\~ I in:1ie.. Quality Level_ 
~eriPc:. 7."1A. E:lo.tt'\ Ool I'.)""' ;-tic. 

~-tGrtic.. E\ et!.:ti'- M.oduh.14:;. T~u~ ~f'"!.\)\t 

M.,x ~Q. -tor Mo'1$t- C' u,l!!d C.v iV\ders Po. ( n.::/1 ')( ,o+<o) 

'2'2> da."~ , \Jeor 3'l~OC"S 

2\8, 
C 3.45 > ( S-.7~ ) ( 5",%~ ) ( ) ( ) ( ) ( ) 

( ) ( . ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

ls, y. \ L. \ t\ . C.'f\\r.~-er,. were Moi.st- c.\Jr~d •->i\-t i \ -\"-eS"t, Cy lil\c::t-er:> W-t.~e. 

~'T'«l o.ctard\r,.5 -t-o A~,M C4to'l, 



STR~CTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
Material Code 01...:CB....., __ 

Port an Cement Concrete 
NAt'Mg\-Wei9kt 
~" e \ Aggregate 

c: 1 \ ·" Ooc~~,+,c. 

Property Code __ 

"'T""' ' yen.•.Js , ,me. 

Pu\c.-:i_ Ve\ oc.·,~ T-ert Re!.'->IT~ 

Page 1.3 

Update Package Number O 
Revision Control Code o.o 

Quality Level_ 

Mi)( ~o. ~,....,.. ~o,~-t-- ~"'re.cl Pr,srw,.~ m/.i:::e.c. l-C:.·/~ec) 
I do..,, ~,..,l\_'1C. 71"fo'V~ '2~cla."-' .3 MU l'l"tt\. c;, I 'lt:!.af'" gvears 

. 

-Z.\A 
( 115'00) < ,-;szo, (1445'0 > <15~40) < I <o 100, ( 1~700) (ltoS20> 

✓ 
, ; ' 

; 

,s A 
< 1~400 > < r~79c> Cl 4jS-qo> (l~O) < I '4°'>0 > ( lb$"'20) , q~~~O) ; 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

(c)(lo~3o-·,n. pr-,~M~ were. Mo,s-t--~u~ Ul\~i\ -res-t. A Sol\.iSeope. 
vJQ.S us-ed -to ~eosure. +he. '/e.\ocity oi o. c0Mp~s·1ot\Cl.l wo.ve 
t-hro\J~t\ G\ 3o•°\f\. po:\-k \et\~t\\. 

lo yt!or, 
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Portland Cement Concrete Pv\ ~e Ve\oc.i+,t Update Package Number 0 
~Qf'Ma!-We\~kt ~ , Revision control Code 0.0 
6-rt&..'1 e I Aggregate ::l €"r~\J~ I !rii~ 

Quality Level_ 
C..or~.o~ ~14 r:\,i.''" Col~r'f'itk. 

P1J\~~ Ve.\ oc."14-v ,ert Re!\ll'°~ 
Mi')( yo. ~,...r U~i.c;T- C..\Jrecl ~f',SM~ m/sec 1¥·/~ec) 

t do.,, ... ,.j 0..'1 C. 7~tHJC. -Z~cio..'l,S 3Motrtt\.C. I \Je.tJ.f"' 3vears 

~q~ 
( /d, 3~ (13,070) ( 14,oS'O) ( ,s, O()C)) (/5.720) (/&,, ~70) ( 14:1.bOO) 

is 13 
( lt.130) (12,~00) C 13,710) C 14,iSQ> < l~bqo) (lto,tOO) (/&:,, 2.30) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

(D)(lox'!o-·,f\. f>'"'~M~ were Mois""°-~ur~ ut\-ti \ -t-es-t. A Sot\1Seope. 
w~s us-ed -to ~t-osore. ~he_ '/e.\oc'"rty oi " C0Mft"e$S

0

1or\a.l wave 
i-hr-o\J~~ ~ 30-,n. pQ-tk \et'~t\-\. 

/63 

loy@orS, 

(1tD,~7o) 

~fo✓5~o) 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Pagel Material Code 01 C..S · --------- Property Code /000 

Portiand Cement Concrete 
C:re\l\ef"a.\ Update Package Number O N Or-Mo.\ - w e.~T 
:Ct"\.~ r Mati o"' Revision Control Cod• 0.0 C:t('l•U~.\ Ag egate . Quality Level_ '1P n P':. '3 ,~ ~\ai" Oo \o "'·11; c. 

Mix 21 A 

Property Code 1010 I Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 -~ Material Code 01_.C.. .... 8 ___ · __ Property Code~ 

Portland cement Concrete 6-eV\er-o.\ Update Package Number O 
Nor-M.o.\-We.t"t :Cr\~rMatiOI"\ Revision Control code 0.0 
6-Co •, e. \ Ag egate Quality Level _ 
~f'"\OL 51~ ~\air\ Oo\o"'·,+,c:.._ 

Property Code 1010 I Descriptive Information 

This material is a nonnal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1. Material Code 01 C..S · ........ ____ _ 

Mix 2-zA. 

Property Code 1010 I 

Property Code /000 

C::reW\era. \ Opdate Package Humber O 
Revision Control code 0.0 

Quality Level_ 

Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 •• part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are sch~~uled in 2~00. · 

Property Code 1110 Material Characteristics 

• 



STRUCTURAL MATERIALS HANDBOOK Volume 3- Material Data Sheet 
Page i ./#'.. Material Code Ol_C_e_· __ 

Port an Cement Concrete 
Non\\o.\-We.~T 
{,f"l'fe.\ Ag¢egate 

. E 0

J\ Oo\0"'·,-nc.. 

Mix 22..8 

Property Code 1010 I 

Property Code~ 

beY\eral Update Package Number 0 
Revision Control Code 0.0 

Quality Level_ 

Descriptive Information 

This material is a nomal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 

/6 9 



STRUCTURAL MATERIALS HANDBOOK 
Material Code 01 C.S · ..,;;;;;;,;::;:;,__ __ Property Code /000 

Volume 3- Material Data Sheet 
Page 1 

Property Code 1010 I 

Update Package Number O 
aeviaion control Cod• o.o 

Quality Level_ 

Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 

/70 



STRUCTURAL MATERIALS HANDBOOK Volume 3- Material Data Sheet 
Pagel ~ Material Code 01C8. -=~-- Property Code /000 

Portiana Cement Concrete 
bert e n::d Opdate Package Number 0 

r,Jon't\o.\-We.w't :r: .-l +o rMat-i 01" Revision Control Code 0.0 
6-C'l'fe.\ Ag egate Quality Level_ 
~~o• ,,~ s=\ai" Oo\o""'·,+,c.. 

Property Code 1010 I Descriptive Information 

This material is a nomal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. 

Property Code 1110 Material Characteristics 

/7/ 
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Page 1 Material Code 01 CS . ..=,;::;;._ __ 

Property Code 1010 I 

Property Code IOOO 

Update Package Number O 
Revision Control Code 0.0 

Quality Level_ 

Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 19S0 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were.cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 ~ Material Code OlCS. -=.;:;:;;,_ __ 

Property Code 1010 I 

Property Code J.QQs, 

Opdate Package Number O 
Revision Control Code 0.0 

Quality Level_ 

Descriptive Infomation 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 19S0 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are sch~uled in 2~_00. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Pagel Material Code 01 CS· -=------

Port an cement Concrete 
Nor-Ma\-we.· k-t 

agate 
f\ Oo \o YW\ ·,+i c.. 

Mix ZA 

Property Code 1010 I 

Property Code 1000 

Opdate Package Number 0 
Revision Control Code 0.0 

Quality Level_ 

Descriptive Information 

This material 1s a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Pagel ~ Material Code Ol~C. ..... S __ · __ Property Code J.QQS> 

Portiand Cement Concrete ~Y\ero.\ Opdate Package Number 0 
Nor-Ma\-We.W'T :Cr'\+orMatior, Revision Control code 0.0 

C:,.('l 'ff?.\ Ag egate Quality Level_ ~"',,,'~ -z.,-4-_ E\n·,~ Oo\a""'·,+,c.. 

Property Code 1010 I Descriptive Information 

This material is a nomal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 

/7.S-



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C:S · Property Code l000 Page 2 

Opdate Package Number 0 
Rev1a1on control code o.o 

Quality Level_ 

M ,x ,,A 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

Constituent Material 
.3 3 Property 

kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type ~ - 51.oS 2..001 

Fine Aggregate -- im 2.Zl I 

Coarse Aggregate -- 207e, 2.22.2. 

-- - -- --
Water 24'-i 2421 -
Total 4\06 --

\t..14'\,1lft o+ ;.,rrn--, ~,nc.. A~r-i"led +tnlM -...:.-,...1~:-:~~ rcrt-iri O"T l'\_4-__,r. 
wl 

Property Code 1220 I Processing Infomation 

- (o)(L,~ ,o--,n. pti5~ were C4$t +ro~ +kt.s ~rial -to deierntiM. 
- ~ \eiuro.\ stre~tk, s-tcrli~ modulus ~ '!.ld~ic.rt-Y., dyruo~tc.. 
- O\ad\Jlu~ M- eia:,1ic.i1-y, o.ru:l pulse. veloc·r+y. t=='ollowit\.~ +\eJCuna.\ 

-tes~ t>e•m et1ds wefe i't!md ii\ COtKfN'SSiofl as to-,11. modi.fltd 
~ c.u'ots. t.., ,wz-i~. c.ylit1.def3 were 01si- +a drlerm'1t\e. CofW'pres~i~ 

~4rett~-th o.1" z.t, clo.13. d.'}M.,,lG mod"lus o~ ~\ostic..n-y, Q.1\d s-t«t'tc. 
wtocloWS. o.Y f?lClS1'1c.i-ry, 

I 16 

a:;,:,. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 CS · Property Code l000 Page 2 

~rter-al 
rttocmrrnon 

Opdate Package Number O 
Rev1a1on control Cod• 0.0 

Quality Level_ 

Prope~ty Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type :g 42.7 2.001 -- --

Fine Aggregate 13~e, 22l I -- --
Coarse Aggregate 2054 2.22.2, -- --

-- -- -- -
Water z3q 2421 --
Total 4~ --

W~\t1k-t o~ IAJl'l"tt»f' -..111 c.. A~r-ive.d +t"n- · · _. -- 1
- L ('~in lfT n c:;'Z. ....... , --· ·1• --~' • -

Property Code 1220 I Processing Infomation 

n: , oti vt- num)d ;ty >, 
- {g)(fo)( 30-·,n. pfiSM~ were ca.st +ro~ thi.s ~rial -to deiermil'\L 

~ \elCUC4l s.m~tk, s-ta\i~ Moo.\JIUS of «t.lo.s'tic.i't-Y. ,_ ((yJ\andc.. 
- tl\adu\u~ ~ eia:,1kii-y, Q"I\Q p\Jlse veloc·r+y. F"otlowi"-5 +le,curci\ 
- -tes~ ~ectm ertd.s wete. 1-!'sfttd ii\ CorKfrl'SSiot1 as &·111. »todi.frtd 
~ e,ubis. le ,crz-it1. c.yli(l.ders were. 01st +a dnerm'11\e. c.o~p~si\te.. 

5fren~-th Q.1" Z.t, do.~ c:iytlami(. mod\JI u.s 0~ ~,o..~iic..ny I o.tt.d s1"anc.. 
wtoclofus o; elQ.s;-, c.i1--y. 

/77 

a=:.:. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 CS · 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type :I[ 

Fine Aggregate 

Coarse Aggregate 

Water 

Total 

Property Code 1220 

Property Code l000 

~Yteral 
~-fucmra±i on 

Page 2 

Opdate Package Number O 
Rev1a1on Control Code o.o 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

,3 
kg/m 

3 
lb/yd 

Processing Infonmtion 

Property 
Code 

2421 

ISJ )Clo-,. 30-',n, pr,~M~ were. cctczt' ;n,M this mcrl-tdci\ -to 
de-tet'W\·1n-e. +\e"at\JC'Al S-t'ref\~1-k G\.M dy.nttmic.. Mocl\J\\IS o~ 
e\a.s·Hc.i+y, Fol\ow,n~ +\~¥uro.\ +e~-t-s~ beam erub were. 1'3-tecf 
.. ,f\ eomp~s.!)ion Q.S. lo-ln. Modi+ied C\Jb~s. u,)(12.-in, c'/\lnders 
wena Ca.5'1" +o clrterW:,fte.. 2.9 -do..y CoW'pN-ss,ve. 9tren~th. 



~ 
STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 CS · 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type J[ 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

Property Code l000 

~)1.er-al 
ii½cma±i on 

Page 2 

Dpdate Package Number O 
Revision Control Code 0.0 

Quality Level _ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

424 2.001 --
1°!)71 22.l I --

-- '2.OS'c:t 2.22.2. 

- -- --
22.q 2421 --

-- 40!>3 

W4'°itt lrt o.t. 11.lrrtf)f" ~n c.. ,.J.41,-.iye,d +~- -• - 1- - __._ • 1ft 
__ , ... ·---· 1• , r«t•o n c:;-.L. -

Property Code 1220 I Processing Information 

= lD ')Cfo ,c 30-"1n, pr,~M~ ¥Jere. ~ctc,;t' ~roM this mc:n-erial -to 
- c.le~rmin-e. -t\e,,ura\ S1"rel\~tk 4M dy.nttmic.. Mocfo\\lS tJ~ 

e\a.st\c.i-1-y, Fol\ow,t\j +\-eyure1\ +e~~.s,. beam erub we~ ~-tecf 
~ ·,f\ eompf\ts.!)io.i a.5- to-\n. modi+iecl C'-'n~s. u,)(12.-i~, c~\lnders ;.;. 

we~ ca.st -\-o drtermitte. 29 -t:Jo..y CoW'pt"1!-Ss,ve '=>~~+h. 

179 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 AS · Property Code 1000 Page 2 

~.fucmta±i o a 
Opdate Package Number 0 

Rev1a1on control COd• 0.0 
Quality Level_ 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type ~ s1o; 2.001 -- -

Fine Aggregate - 1224 2.2 l I 
Coarse Aggregate -- 2.0~~ 2.'2.2.2, 

- -- -- --
Water 2.37 2421 -
Total 4\\"2. --

w,·,t1k-t a+ :..;. ... :..,.. ~1'.11 c.. ,l:Pl"'i~ed ■Ct'h- • - 1_ ~ mtir, trt 0.4?.. ----~- ,. 
-

Property Code 1220 I Processing Information 

Cc I o:tiv,,, b,wr,ltftty l, 
-
- "'}Cfo >t 30-'1n, pr-,~M~ ~ere. Ct1.~1' ~roM this mcrlerie1\ -to 
- de'termine. +\e)t\Jf'Al S-tret\~1-h Q.1\d dy.Mmic. Modvh1s o~ 

e\a.st,c.,t-t, Fol\ow,t\j +\-e¥ure1\ +e~t.s, beam end$ were.. m-tecf 
_ ·,f\ eompt'ttr.~iott ~~ to-\n. Modi+iecl C\Jt>es. l&,)(12.-in, c.'l\inders a::::aa:. 

were ca.~1" +o drterrwut1e.. 2.• -da..y Cotw\pt"tlss·,ve 9trm~th. 



~ STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C,S · Property Code I 000 Page 2 

1-fucm0±i on 
Opdate Package Number O 

Rev1a1on control code o.o 
Quality Level_ 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

Constituent Material 
.3 3 Property 

kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type J[ - 42<.o 2..001 

Fine Aggregate -- 1'372 2.2. l I 

Coarse Aggregate -- 2..0iaO 222.2. 

-- -- -- -
Water 234- 2421 --
Total 40°l2. -

we·1saln of !Jl'.rte( !fg ~ rkcived :£~m watec/cencrrt r«t:io <a a 55. 
----

Property Code 1220 I Processing Infomation 

CDn~ ~IKt:ae,-. :%t~U~tl$ ~JI\ a ma, it 11 i+ g a.. ... o.J O taaa 
Ce I a.tin: b.!.!mlrA ;~ l. 

-
t.o )Clo.,_ 30-·,n, pr,~m.~ ~ere Ca.«::,-t ~n>M this wto:-\-edal -to --
cletermh,-e. +\e,t\JC'A\ S11'et\~#\ Q.M dy.Mmic.. Modv\os o-9- ---e\a.'3\--ir.il; Fol\owinj +~-irura.l +e~-t.s, beaWI end.~ were.~~ -·,f\ CoMP ~~iotl Q.~ ~--\n. ModWlecl C\Jbes. {p)(l2.-itl, c.'/\\nders ~. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 CS · 

M,,c 2A A 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type :I[ 

Fine Aggregate 

Coarse Aggregate 

--
Water 

Total 

Property Code l000 

~.fucmra±i on 

Page 2 

Opdate Package Number O 
Rev1a1on Control code 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

.S"lo 2.001 -
\2.\7 2.2 l I --
2.0,4 2. 2:z.2. -- --

- -- -
'23-~ 2421 -

- 4oqc; 

w~•\Aff't 0~ ~..-.-~, •Ill t... d.~r-iVe.d ~f'hlM · ~ •• , ~. - :.- - ~ r«tir, trT o.+2.. 
-

Property Code 1220 I Processing Infoxmation 

cc' qtjg b,umiefi:ty l, 

- ID )Clo )t 30-"1n, pr,s.M~ w,r-e. ca.~-t ~n>M tnis mcnerial -to 
- de~t"Mine. +\e-aturA\ S~t\~1-k (:\.t\4 dy.Mmic. Modu\os o~ 

e\a.stlc.i+y, Fol\ow,t\j .;,~yura.\ +e~t.s., beam end.!- were.. -tes:tc-~ 
i..a: "at\ eo"'p~St~iot\ a.~ to-in. Modi+ied C\Jbes. 6J)Cl2.-it1, c.yllnders mr.:. 

were. ca.st -\-0 ci~ermit1e. 2.9 -da.y CoW'pn!'ss·,ve. ~~th. 



~ STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 

Material Code 01 CS · Property Code 1000 Page 2 

~Y1.era.l 
ri.fucma±ion 

Opdate Package Number O 
Rev1a1on Control code o.o 

Quality Level_ 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 3 Proper'ty 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type J[ 42b 2.001 --

Fine Aggregate -- \3S'2» 22l I 

Coarse Aggregate -- 203~ 2. 22.2. 

- -- -- -
Water 23~ 2421 --
Total lrOto-Z. -

w •. -,ii1k-t 0~ -··· ~.~• ~Ill C. d.@r-iVed +f'r\lM I I~ ~ r«tio ttf ll . ~~ • 
-·--- ·-· 1• -

Property Code 1220 I Processin9 Information 

a mo,sttt a P * o+ 0 e1.vl 100a 
cc I qtj ve, b,um)d rt)' t 

/SJ )(6> >' 3o-'1n, pri$M4!. ~ere. C4~1' ~roM +his wtcrlerio.l -to 
de-\-et"Mh'\~ +\e-atur.\ s~"~tk ~t\d dyM~ic Modvl\lS o~ 
e\a.stlc.i""',t, Fol\ow\t\j ~\~yuraJ n-~-ts,. beaM end~ were. ~~ 
~,f\ eompt<t-s.~iot\ o..5> fo-ln. ModWiecl C\Jbes. {p)(l2.-itt, C:.'Jlinders 
were ca.st -\-o drtermit1e.. 2.9 -do..y CoW'p~ss·,ve. ~~~th. · 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 CS · 

Mix 2S A 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type Jl 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

Property Code 1000 

..i-fuc a+ion 

Page 2 

0pdate Package Humber 0 
Rev1■1on control code 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

-3 3 Property 
kg/m lb/yd Code 

~ 2.001 --
\220 2.2l I -

- 2D1C., 222.2. 

- -- -
23~ 2421 -

- ~\O~ 

W4l ·,d k-t o+ ~•~r ""111 c.. APr-ive.cl +f'h- -··- .____-/. ~ n1tit') tri a.4.2 • 
-

Property Code 1220 I Processing Information 

Ce I gjjye,. t\Yo,.ttJ tty}, 

lo '1- lo" 30-in. pc'iSIVlS were. ccut ~ft)M 1-hi~ ~\Cl \ ta 
cJe¼erM·.n-e.. f1e')CUf'(l\ $~r\~t"., ely f\(l~\G MOd\J\U!> of 
e\Q.~t'id+Y., Q.t\d pu\se. ve\"oc,+y. 'F'all()wtr'lC\ +\e~urca\ tes.13.J 
DeQ-M e~~ w~ere. te!>ted ,n CaMf~Sion ~ b-\~. Modi+led 
C-uk>-es. l.i>~ l '2.-1 n, ~1\it\d.'4:!r~ wef'e CQS-t 4o de-terwunc. 
1-~-d.0.1 CoMpn-ss,ve. s~~tk. 

Jtt/ 



~ 
STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 c,S · 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type :I[ 

Fine Aggregate 

Coarse Aggregate 

Water 

Property Code 1220 

Property Code 1000 Page 2 

ri.fucma±ion 
Opdat• Package Number O 

Revision Control Code 0.0 
Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

. 3 3 
kg/m lb/yd 

24-0 

Processing Infomation 

Property 
Code 

2421 

/o)(fo~3o-in. pris,vis were. ccut ~roM -t-h,~ ~,4\ to 
deierM·.ne. t-1e1Cura\ 4:;\-ret\~t"i ~~ f\Q,t\\c. MOd\J\uS> o-r 
e\Q.s.t1c..,+r., Q.1\.d pu\se. veroc,+y. Fall()wtt'l.j -t-\e"ura\ ~-ts.-, 
~Q-M er\ll~ we~ tested in CaMf)f'eS!>1or\ ~ t,-\R. Modi+,ed 

· C...ul:l-es. 1..9-,. l '2..-1 t'\, e1\i"-d.4'2r~ wer-e C!a;-t -1-o de-term inc. 
1-.'o-d.o..i C0Mpn'SS1Ye s~~tk. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 0lc.B" .......;;;;;;...,_ __ Property Code .l.Qa.C Page 3 

Portland Cement Concrete 
C~!\et1al Update Package Humber O 

~ ONM.\-W,:i~kl.,. 
Il\~-:>f"~iOQ Revision Control code 0.0 Cz•~ Vt\ Ag~egate Quality Level _ 

~,.;.oc.. -;;4 E'IQil\ Oolo""·,-¼-ic.. 

Property Code 1310 Baseline Information 

~i2{ I.Jo, 
28-Day Compressive Strength Values Property 

Code 
MPa psi 

2\A ~OOD 

22A <oS""oO --
23A 5~0 --
24-A 53\0 --
2SA . 572.0 

-- --
Average Compressive -- 3022 --Strength 

All specimens were M.o\ s1: t;.vr-t!d ➔or '2& clo.y#! • E«:-b yg h¢ li,sjed QPOC 
""'°"'" --r· ~.;, +hA i:a_.;.: - ••• .-: !lOMnrt9~£'iVe ~--;:;.•,-.-+!.-. ~~IM +k,.....f!I ,_..; ,.,_,in ~vii_;..,~..:;. • . . 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code 01 c.a · Property Code J.Q.ao Page 3 ----

Portland cement Concrete 
C:5:f~eml Update Package Number 0 

~ OQ"M,\-Wti~n,1'" :;r;; A ~ ~ t'"'t'V'«T i on Revision control code 0.0 
&f"'l\ vs-\ Ag~egate Quality Level _ 

~r;Pc... ~ ,4. E'lo.it\ Oolo~i-Hc:_ 

Property Code 1310 Baseline Information 

Mi~ IJtJ, 
28-Day Compressive Strength Values Property 

Code 
MPa psi 

2lB 4320 

2.2.B 4-<oOO -- --
2'3B 4lo"IO -- --
248 ' 3~~0 --
2.5"'8 3$""SO -- ---- --

Average Compressive 3022 -- --Strength 

All specimens were Mo\ s:t C:\Jr~d .for 42& do.~~ • E~b ~g \Y& li~-leJ o~ 
......,.1c-,--c1 ·~':I +ka. --...:~.-.... A ~o,vu,re!'!.!.·,ve ~--'"'.·"-.{!,. .fl"l'\IM ~k,.....@ /,,,. v 1'-ift. rvli~i'S • . . -

/87 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C..13 ----
Port and Cement Concrete 
No-rmc::d- Wai kt 

M,xes 2\ A .-t 2\ B 

Property Code 2000 

Constituent Material 

Portland Cement 

Property Code 2.000 

Con$t'd:•z:ledt Mo.~r"iCl\ 
Ptf\cl P\Q~D'= 

Page 4 

Opdate Package Number O 
Revision Control Code 0.0 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or Property Value Code 

ASTM C 150, Type~ '2.00\ 

C.~ S ~ '7o 40,0 --
Cz. $ l °lo 41.0 --
C.~ A" ~o {p,4- --
C~A-~ % q_7 -

Fi .-1e.tte.s3 °lo PasS»irtj . . C\2,() 212'2, 

Alo, 32.S Sieve. --
(ASTM ~ 4-,3QJ --

Rt\e~~s ·Blai11c. 2,~q.1 2103 
Ai r--t'~f'ttteoJt'Ji li-ty~ 
r.t1/ir:j --

F1ner\eSSsi Wct~>\er lb3.0 2\01 
Tuf"bidiMe~ 
m 7,. It<. 5 

/3! 

r" 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
16"'\,, Material Code 01 C-13 ----

Portland Cement Concrete 
Nof"'mcd- Wai~kt 
&c~ve.l Agg ~gate 

M, xes 2.2. A 1 2."2.. B 

Property Code 2000 

Constituent Material 

Portland Cement 

Property Code 2000 

CoMt'd:uerrt' M~-t'et"'ia\ 
o.oct P\g!i±]c... 

Page 4 

Update Package Humber 0 
Revision Control code 0.0 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or ~roperty Value Code 

ASTM C 150, Type ::tr '2.00\ 

C.3$,'10 4-LS' --
Ca.SL "lo :33.5 --
C3 A, tr/o lo," --
C4 A-F, % 11. 7 --

Fi~e.;Lest % PassirtJ ~ aq.3 2l2S 

Alo., 3ZS Sieve. --
(A~TM C ~3Q1 -

J=i !let'lfS5 81a;ae 30b.£ 2~ 
I 

6ner\fS~ W03r'ef \71.S '2.l.Q..l. 

--



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material Code 01 C..!! --------
Port and Cement Concrete 
.Normed- Waiikt 
&ro.. v e. I Agg egate 

\ . 

Property Code 2000 

Constituent Material 

Portland Cement 

Property Code 2.000 

CoMfrh.1.ertt MtA1°et"ioJ 
O.f\rJ P las+;c. 

C,Mc.r~-te. Propect\es 

Page 4 

Opdate Package Number O 
Revision Control code 0.0 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or Property Value Code 

ASTM C 150, Type :I;l: '2.00\ 

C. 3 S /7o 51.0 --
C2, S 1 °lo 2.A-,o --
C3 A, ~o 3,7 --
C4 A-F, "lo J ft;,. lo --

Fi vte.;L e.s 3 'lo Pa~~; f\~ . . q §2,9 212S 

Alo., 3zc; Sieve. -
(A$TM C. 43Q~ --

FiAert~. ~Jgitt~ s \ o_.q 2103 

t=i1'et1ess, w(l,~(I, \f.?JS: 2101 
' 

-

/90 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
,-.,.,_ Material Code 01 c..t! -------

Port an cement concrete 
Norm~\- Wa.i~kt · 
&rd V e. I Agg egate . .. 

Property Code 2000 

Constituent Material 

Portland Cement 

Property Code 2.000 

CsMtfd:µe.rrt: M"~l"'la.\ 
0tf\d P \g>ti c.. 

Page 4 

Update Package Number O 
Revision Control code 0.0 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or Property Value Code 

ASTM C 150, Type Z zoo, 
C.a s J '7o 4LD -
C2. S l ?o zq,o --
C..1 I\. 6'/o 5,4- --
C.4 A-P, % \4.~ --

Fi ~e.,te.5? % Pas~illj .. . qo,, 2l2.to -
AJ,g, 3zc; SietJe. -
(A-$IM ~ ~30~ -

Fin:ert~s. B\glr1e. 3io'l·;7 "2\C::,'3 
; 

F, ttet1.ess, Wct3rter l q 2~ '2\0l 

-

/9/ 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C-~ -=----
Port and Cement Concrete 
Nor-med- We.i~kt 
&rQ. v e.l Agg agate . .. 

Mi)Ct'S "2.SA 2--ise 

Property Code 2000 

Constituent Material 

Portland Cement 

Property Code 2.000 

Coni;t'rtue.,rt" Ma-te t'it1 \ 

Af\d P \AAtiG-

Page 4 

Update Package Humber 0 
Revision control code 0.0 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or ~roperty Value Code 

ASTM C 150, Type~ 2.00, 

C'. 3 S /7o 34,0 --
Cz. S 1 'lo 3q,o --
C 3 A, rr/o 4,7 --
C~A-~ % 14,9 -

Fi t1e.rtes~ % Pas5>ittJ . Set.to 2\2.S 

61,g, 3Zz Sieve. -
(A~T~ ~ ~3Q] --

Ft oea:c~~ ~\ait1.e 32S:7 2..l93 

Hr\e~eS;5, Wo.~t\e.r 'e,-z..r; 2101 

-



' 
~ STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 

Material Code 01 __ c.e,_·_· __ Property Code 2000 Page 6 

Portland Cement Concrete Co'ft~t,tvf!]! ~c,.ttt"i t'A\ Opdat• Package Number O N Of"'Mg,\- We)eh-t 
a.'(\d P\o,s+\L Revision Control code o.o 

(,:CQ 1e) Aggregate Quality Level_ 'Ser,ec. ".?.i4. E\oif\ Oo\nwl'\·rt-ic. £:.e "'-Cre.-te. ~:coiecf, e~ 

Mix 2..1"' 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m '5lo5 lb/yi 2601 

Water-Cement Ratio o. o. 4-3 2603 -(by weight) 

Slump DIil 2.(o in. 2631 
Bir Corrte>\1;~ -- I• \ ~ 

. 

Reference Documentation 

ICHepr, Paul. •1.cma-T1me SludJ of Cement Perfarmaw ID c:oaa.._. Owptcr 10-,.Ptapw llapolC . 
OD Slren&tb Uld Blullc Pn,pa.llal of c:oaa.., • Aa JOUINAL. l'rocl,.,,, Vol. 54, No. 6, 
DecembeT 1957, pp. 411-SCM. (1aawlwd •a._,.~...,,,. RXOII, PonlaDd Cement 
Aaodldcm, Skokie, PebrualJ 1951). 

McMlDan. P.lt., 111d Tyllr, LL. •1.cma-T1me SludJ of Cement Performance ID CcmcNta. 
Cbapw 1-BlllmJ ad Scape.• ACI IOUINAL. ,.,....,,,,,,, Vol. 4', No. 6, PebrualJ 1941, pp. 
441-153. (1;pilua.d a....,_ Dqon,u,11 lllllldn RX026, Pardand Cement Allacl1dcm, Skolde. 
Aupt1941). 

/93 



\ 

STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol~c.8--..·_· __ Property Code 2.000 Page 6 

Portland Cement Concrete Co'f\~-t·,tum! Mca.1--fr, o.\ Opdate Package Number O 
~ o,-ma.l- ~e,ib"'t 

o.~ 2\os:t\'-i Revision Control COde 0.0 
l'2C0:1e) Aggregate 

c.e~re.-te. eco12ecf, e~ Quality Level_ ~er,ec. -7_;4 E\a.,t\ Oo\~i+ic. 

M1X'2\B 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 
427lb/yd

3 
2601 - kg/m 

Water-Cement Ratio o. - o.S(o 2603 
(by weight) 

Slump - mm 2,S in. 2631 
8 ·1 r tom-m-t;_ ~ l•l ~ 

. 

Reference Documentation 

~• Paul. •J.aaa-Tlma S1udJ of Cemem P.,foamaw ID Ccmcnla 0arer 10-Plapa ltapart, 
an S1rmlp wl Bludc Pao,MIII of CoDcnra. • ACI JOUUW.. ,,,._-,,,,,. Vol. 54, No. 6. . 
December 1H7, PP• 411-SCM. (18JWtmad a Ra_,.~ B .... IUtDII, POldand Cemem 
Alloctadon, Skokie, PeblualJ 1951). 

McMIDan. P.L, and Tyler. LL.. •Lcma-'l'lme S1udJ of Cemem Perfmmaw In CcmcNte. 
Cha,- 1-lllllarJ and Scope.• Aa JOUUW.. P,...,,,,,,,, Vol. 414, No. 6. PelnuJ 19'1, pp. 
441-453. (1epdlacl a RaMrt:la ~ Bllllldn IUCOJI. Ponllnd Cemem HIOClldoa, Skalde. 
A..-1941). 



~ STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C8 · Property Code '200 0 Page 6 

Portland Cement concrete Co11.~-ti tv !iI! AAta.~ri o. \ Opdate Package Number O 
b}of"M2.l- ~e\~b'"t A:ad, e~~±i'- Revision Control Code 0.0 
(zCo,1e..\ Aggregate 

C.0('.Cre-te. ecof.!e!::f,e~ Quality Level_ ~er,ec.. ~"'14 E\atf\ Oo\~·ri-ic. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m S&,51btyi 2601 

Water-Cement Ratio o. o.~ 2603 -(by weight) 

Slump mm 2.s in. 2631 
8~r Com-m-t;~ -- l,4- ~ 

. 

Reference Documentation 

ICllepr, Paul. •1.cma-11me SmclJ of Cemem Performlw ID c:oacr.. a,.,_ 10--,..._ a.pon , 
GD Strenatb 111d BJudc Ptope.1111 of Coacnta, • ACI JOUINAL. /Iron,.,,, Vol. 54, No. 6, . 
December 1957, pp. 411-504. (awpdmlid u Ru..,_.~ B ... dla BXDII, Poldand C.!NIII 
Alloclldon, Skolde, PebruarJ 1951). 

Mc:MlllaD. P.L, and Tylar, I.L, •Lone-'111m Smc1J of Cement Perfarmaw In Concrete. 
Cbapcer 1-Hlllorr 111d Scape.• ACI JOUINAL. P,....,,,., Vol. '4, No. 6, l'ebl11117 19'1, pp. 
441-453. (1epabdad u Baltlnla Dqonru,11 B..U.dn RX026, Panland Cement Alloc:lallan, Skokie. 
Aupt1941). 



\ 

STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol __ C8 ____ ·_· __ Property Code ~O Page 6 
Portland Cement Concrete Co1t~+·, tu fl!! AAc..tfr, a\ Opdat• Package Number O 
~ of"mgl- lde\ib~ 

o.i\d e~tiS+i'- ReViaioo Control COd• 0.0 
C,:CQ ,e) Aggregate 

t.o~re.-te. PCPR~c:f, e~ Quality Level_ CSeriec.. ~i4. E\aif\ Oo\o_.(.+'ic. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 
_ kg/m 42~lb/yl 2601 

Water-Cement Ratio o. 0.54 2603 -(by weight) 

Slump DIil '2.,, in. 2631 

a1r- eo~:& -- l-::2 '2.6:>\3 

. 

Reference Documentation 

ICllepr, Paul. •Lana-Timi Smdr of C'AIDIIII Perfmmaw ID ConcNla. Cbapla' 10-,.._. ltapon. 
an S1ND1tb 111d llalllc Plope.1111 of c:aaa... • ACI JOUINAL, l'rocntlblp, Vol. 54, No. 6, . 
Decemb9T 1957, pp. -111-504. (1+taac1 u .....,_ .,.,,,,,_,.....,.. iaoa,, Puidwl C'AIDIIII 
Allocladan, Skokie, PebruuJ 1951). 

Mc:MDlln. P.ll., and ,.,_, LL, •Lana-Time Smdr of C'AIDIIII Pmarmaw ID c:cmcr... 
Cha,- 1-BIIIGIJ ad Scape.• ACI JouaNAL. l'rocntlblp, Vol. -14, No. 6, PNIIIIIJ 19-11, pp. 
-141--153. (a;prbad • ...,_ .,.,,,,,_, Bu&lln RX021, Paftland Cement Alloclatlcm, Skoldl. 
Aup&1941). 



' 
~ STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 

Material Code 01 ce? · Property Code 200 0 Page 6 

Portland Cement Concrete Co't'\~"t·,tuetrt M.eti-er, a\ Opdate Package Number 0 
bl o<"mgl- ~e,~tfT o.;oa E\o._c;j;i '= Revision Control code 0.0 
6:C? 1e) Aggregate c.e ~re.*e. eco~~!:f1 e~ Quality Level_ 
'Ser,ec.. "'2. ,4 E\a,~ Oo\o-.1\"ri•ic. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 
3 _ kg/m S't>S° lb/yi 2601 

Water-Cement Ratio 0. 0.42.. 2603 -(by weight) 

Slump mm 2,$ in. 2631 
81r Com-m1;,% -- ~ ~ 

I 

. 

Reference Documentation 

Kllepr, Paul. ·1.cmt-TJma SludJ of C..... Pwformaw ID~ Qaprer 10-Plapela lapon , 
OD Snap UICI Elude Paop-1111 of CcmcNta, • A0 JOUINAL, l'rot#"""'1, Vol. 54, No. 6, 
December 1'57, pp. 411-504. (aijWbacl II Ru_,. Dqa,wlu ... IUCOU, PoldaDd C.mat 
Allodadon, Slcolde, Petmaar, 1951). 

McMIiian. P.L, wl Tyler, I.L, •Loaa-'l'lme SludJ of C'amat Performance ID Ccmc:Nce. 
Cbapcar 1-HfllarJ ud Scope.• Aa JouaNAL. P1't#lfftllnlf, Vol. "· No. ,. Petmaar, 1141, PP• 
441-453. (aepdm.d u Ru1an:h z,,,_,,,,_, B.U,lln RK026, Ponlaad Cemelll Allodadon, Skokie, 
Aup&1941). 

197 



' 
STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 __ c.e,_·_· __ Property Code ~O Page 6 
Portland Cement Concrete Co1t~-titu ~ Mo.t-fri o. \ Opdate Package Number O 
t:::}ormgl- lt:le'\@b' o.:oa 2\asii'-i Revision Control Code 0.0 
C?:CQ·,te-) Aggregate 

c.e~c-e.-te. PCoRecf,e~ Quality Level_ CSer'iec, ~74 E\Qi~ Ool~i+i(. 

Mix 23B 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 42"n,1yJ 2601 

Water-Cement Ratio o. o.5$ 2603 -(by weight) 

Slump mm 2,3 in. 2631 
8,r Com-m1;_~ - l,S ~ 

. 

Reference Documentation 

Kllepr, Paul. ·Lcma--nm. SludJ of C-~. eanc...!' Cbapw 10-Pl'opell ltapon, 
OD Stra&da Uld Blullc Propwdel of eoaa... • ACI JOUINAL. l'roc,"""'1, Vol. 54, No. 6, . 
December 1957, pp. 411-504. (NjWJaad • Ra_,,,. i,..,,,,,_,....,,,. RKOII, PordaDd C
Allocladon, Skoldl, FebnmJ 1951). 

McMDJan. F.IL, 111d Tyllr, LL, •Lema-Time SludJ of C- Perfomrmce In ecma... 
Cbaptar 1-lllltarr 111d Scape.• ACI JOUUW.. Procftllll,p, Vol. .W, No. 6. Pebn1uJ 19'1, pp. 
441-453. (repabad • RaMrda Dqonmnl..,,,. RD2d, PordaDd Cemar Allacladaa, Skalde, 
Auplt1941). 



' 
~- STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Shee~ 

Material Code 01 C.S · Property Code '2.000 Page 6 

Portland Cement Concrete 
Cof\~~j tu fi!! ~Cl°tfrt Q \ Opdate Package Number 0 

~ormsl- ltle\@b-t o..~ 2\~ii'- Revision Control Code 0.0 
C,:(Q, ,e,) Aggregate 

Ce ~re.-t-e. ecor2ecf1 e~ Quality Level_ 
Seriec, ~ ,4. E \aif\ Oo\()'M·rt,c. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 
3 _ kg/m 3 

5&fo lb/yd 2601 

Water-Cement Ratio o. o.42.. 2603 -(by weight) 

Slump DID 2.7 in. 2631 
81 r Com-ewt; ~ -- ,.~ ~ 

. 

Reference Documentation 

Kliepr, Paul. •1.cmt-11me S1uc1J of Cwnenr Perfamlaw 111 c:cmcr... a,eprer 10--Propa llapon, 
on S1Nnllb aad Bludc Plopa.1111 of c:cman.. • ACI JOUINAL, ,,,._,.,,,,, Vol. 54, No. 6, . 
December 1957, pp. 411-504. (1......_. a RaMl'CII ,,..,,,_,,, Bllllda RXOII, Puallaad Cemem 
Alloctadon, Skolde, Pebruary 1951). 

Mc:MIDan. ·P.L, and Tyler, I.L, •Lone-Time S1udJ of C.... Perfarmaw 111 c:oaa... 
Chapter 1-lllamJ ad Scope.• ACI JOUUW.. ,,,,....,.,., Vol. 44, No. 6, Pelllau, 1941, pp. 
441-453. (1epdntrld II Ra,an:I& Dqan,unl Bu&dn RX021, Panland Cemem Alloclltlan, Skolda, 
Au,ua1941). 

/99 



' 
STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 0l __ c.8 ___ ._. __ Property Code '2.00 0 Page 6 
Portland Cement Concrete 

Co"t\~"'\-'itv!ttt ~et+fri a\ Update Package Humber O 
h:}o<'mgl- We\~b"t 

o..~ 2\~i\'- Revision Control COde 0.0 
C,;(Q./e,.) Agqregate 

CQ y'\Cre.+e. eco~@r-t·, e~ Quality Level_ ~er,e~ ~"74 E \ai~ Oo\~~·rl-ic. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 42hlb/yd
3 

2601 

Water-Cement Ratio o. - O.S{p 2603 
(by weight) 

Slump nm 2,6 in. 2631 
B 3 r Com-e>1:'; :& -- I ,to ~ 

. 

Reference Documentation 

Deaer, Paw. •Lema-,- SludJ o1 Ccmat ..,..._ID~ aw,- ,o-....,_ Jtapan. 
on SftDllb and Bludc ,.,._.. of Ccmcnca.• ACI JGUINAL. ,,,_...,,,,, Vol. 54, No. 6, . 
DHtlllNT 1957, pp. 411-StM. (awpdmacl u 1WMlnA ~ ... IUCOII, Pu.dud C.... 
Alloctation, Slcolde, PebnlalJ 1951). 

McMDlaD. P.L, wl Tyler, I.L., •Lcma-11ma Sludy of Cemam Pmformaace ID c:cma... 
Cbapcer 1-llillmJ 111d Scape.• ACI JGUINAL. Prot:Hdlltf,, Vol. "• No. 6. P...,, 1'41, PP• 
441-453. (repabillicl a Ru..cla Dqt,,l,MIII B...,,,.1UC026, PaldaDd C... Allocla1laD, SIEolm. 
Aupa 1948). 

t)oo 



~ 
STRUCTURAL MATERIALS HANDBOOK Volume 3- Material Data Sheet 
Material Code 01 Cf) Property Code 200 0 Page 6 

Portland Cement Concrete Co"t\~t·,tufttt ~o.i-"tri Q\ Opdate Package Humber O 
~ormg,l- ltle,~b-t 

o..~ 2!Brli'- Rev1a1on Control Code 0.0 
(;z;(Q ,g.) Aggregate 

LOv\CC"e:te. Prnpecf,e~ Quality Level_ 'Ser,ec; :3 74 E\aitl\ Oo\oi,,rt-ic. 

M,x 2.5A 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 3 S~b lb/yd 2601 

Water-Cement Ratio o. 0.42 2603 -(by weight) 

Slump 11ml 2. 2. in. 2631 
8ir Com-m-i; ~ -- 1,to ~ 

. 

Reference Documentation 

Deaer, Paul. •Lema-Time S1udJ of Cement Perfmrm Ill ecma.; Chlpm 10-.,.._ laport . 
on SCnnp and IDudc Paopadlea of Ccmante.• Aa JOUINAL, l'roc,"""'6, Vol. 54, No. 6,. 
December 1957, pp. 411-504. (lijWlmad .. Ra.,,,,. Dqt,nlu,u a ... RXOII, PanllDd C.mat 
Alloclldon, Skokie, PebruuJ 1951). 

McM1Dan. P.R., 111d Tyler, I.L, •Lema-Time S1udy of Cement Pmanllaw ID ecma.. 
Cbapcar 1-lllllarr ad Scape.• ACI JOUUW.. Procntlblfl, Vol. U, No. 6. PebruuJ 1941, pp. 
441-453. (repdntad u Raardl Dqt,n,u,u Bu&lln RXOJI, Panlaad Cement NIOdadon, Skolde, 
Aup& 1948). 



' 
STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 __ ce,_· _-__ Property Code '2.000 Page 6 

Portland Cement Concrete Co1t:,~ituero: Mo.ttri o.\ Opdate Package Number 0 NorMg\- We,!}hi . 
°'t'd P\%tl4 Revision Control COde 0.0 

C:rCMe) Agqregate 
'5er,ec.. ~i4 E\oifl Oo\a1W1i+i, ~~rrle ec012ecf1e~ Quality Level_ 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 
3 

_ kg/m 4'2.~ lb/yi 2601 

Water-Cement Ratio o. o.Slo 2603 -(by weight) 

Slump -- an 2,4 in. 2631 
8 s r- Com-e,-i-1;_ ~ \:1 ~ 

. 

Reference Documentation 

IClleaer, Paul, •Lona-Time Sludr of Cement PerfalmaDoe ID Caacnlll~ Qapw 10-,.Propw lapon , 
GD SaeDada 111d llludc Prapenlll of Ccmcnt.e, • ACI JOUINAL, l'roct.,,,.,,, Val. 54, No. 6, . 
December 1957, pp. 411-504. (aijMtmad 11...,_ ~ ..... RXOII, Ponland C
Allodldaa, Skoldl, PebnarJ 1951). 

McMIDaD. P.L, 111d Tyler, J.L, •Lona-nm. Sludr of Cement Perfarmlw ID Ccmc:nla. 
a.,- 1-Hlllmf ad Scape.• ACI JouaNAL ,,....,,,,, Vol. .W, No. 6. p_,_, 1941, pp. 
441-453. <••lmwd u Raltftla ~ .,,,,.,,,. aa2,. Panland am.m Alloclattcm, Skolde, 
A..-1941). 
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STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
Material Code OlC5-. 

Port an Cement concrete 
NorMa,)-We,~\\T 

31A 

Average 

t• 
0\oMrhc.. 

Property Code~\ 

Compce:raWe Sto:rt©tb 
veeay5a ::n Me 

( __ _ 

Page 1.3 

0pdat• Package Humber 0 
Rev1a1on Control Code 0.0 

Quality Level 

( ___ , '---
, ___ ) 
( __ _ 

___ , '---
Six-it1.. n1.oc:fr~ied cub~s, we~ ~o< s+-cured t>t\+11 +e~-t. Modi~iec:t C!.ub~ 
were ~steel a.ccorair'lj TO AS.T1vl C.llto pro~dvreJ.. Li~"tecl ~+re"~'f~ks 
cof't"e~pond 1-C) The. ~~ent.5e. -trcM <o +e~+s .. The.. Cowtpt-essi~e. ~-r~~,+h 
o.f- c..y B t1der-.s t11'cl modi+l ed cub~ cantioT be. comptJtr-eof al ire~:Hy 

be.caus-e o + di4eren~1!5J i ti\ -tk.e a.speeT ~+io o~ -tk.e specl m-c!'>'tS. 
For Moist f\lrit\~, +k.e COW\pre.s$i vc. -st-ren,+k of "-lt\, mocli~;t-c/ 
c..vbes i~- Qppni-1i1"tA.tely +°lo ~ r-P~r --i-k.0-f\ +~-t- o~ ID>< 12.-·m. 

C'f Hr\~~ (Re+, I), 



STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
~ Material Code OlCS-· 

P Cement Concrete 
NorMa,)- IJe,~\\.,. · 

te 
o\oMrhc. 

Mix 31 e, 

Ml x No. 

3\B 

Average 

Property Code .3JzZ_ \ 

lJ\+ia,gte. 
Comfre>s-,ve Stcett§th 

verswa :n MS: 

( ___ _ 

(. __ _ 

Page 1.3 

Update Package Mumber 0 
Revision control code o.o 

Quality Level_ 

___ ) (, ___ ) 
_ __ , (, ___ , 

___ .) ___ , (. __ _ 
( __ _ ___ ) (, __ _ 

~ Shc-i~. ntodi~iecl cub~s, wer-e. maH»+-Cvn!d "~ti I +e.~+. Modi i~4 dvb~ 
were. +t-~ted o.c.corolil'lj -to A~Trv, C.lllP pro~dvreJ.. Li'fl"t&I !.tr~r1,t-ks 
corr-e>p ond 1-C> i'"he. ~v~rtt:3e -trorn <o +e~+s .. The.. Cowipr-essiv-e. 4S:f'rlf',tk 
ot- c.:y B 11cler.s at"lcl Modi+-1 ed c.vb~ ca,,r,o't be. compe(r-eof al ire~+ly 

be.caus-e o.f. di+fel"'Cna.~~ i~ t-ke a.speei ro.+io o~ -tk.e speclm;!tflS. 

For Moist. ~\lrit\~, +ke COWlp~ss.ivc ~Tren,+k oi 6'-if\, modi4i~c/ 
c..vbes is ~ppra-1i~G\tely +°l~ ~ re~r -tkaf\ +hQ.+ o~ &»x t,-·en. 
c y H ~cA«-S l ~-e+, I~, 



STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
Material Code OlC5~. 
Port an cement concrete 
NorMaJ- )Je\~h.,. · 

te 
\oMrhc. 

t::flx No. 

33A 
C 3tpgO) 

Average 

Property Code~\ 

Comfce»'iYe Sto:n3th 
YeGYCJ.1Jmc 

, cQ2eQ, C 73~0) ( 8\4Q) 

( ) 

) ( 

Page 1.3 

Opciate Package Number 0 
Revision control code o.o 

Quality Level_ 

( e,e,40, ( q340 > c q 100 > 

( ) ( ( 

( ) ( 

( ( 

) ( 

Shc-ia-1.. n,.oc:H ~iecl cub-es, wer-e. mac st-C!ured l}t'\tl I -t-c~+. Moc:H+i~d ~vbe~ 
were. ~sted a.ccot"di.-tj -to AS.TM C.lllP pro~dvreJ.. Li'!,-tetl ~trert_1-tks 
~

0
rre~pond -tt> -the. ~"ent~e. -trom (o -f"e~+s .. Th& cowipr-essi'fe. -s-f"r-c!',i,+h 

o+ c.y lit1der.s a"el Modi+-led cub~ ca,u-ao-t be. compt:(rect al iree+ly 

be.cou.s-e o.f. di~ercnc:es ii'\ -tk.e Q.Speei ~+io oi +ke speclm~tts. 
For Moist ~uri~ 

1 
-t-ke COW\pre.s~ive. ~+ren,+n o~ fo-ln, moo(i~ieq 

c..vbe.s is. Qpr,C"Q-titKa.tely 4°7o ~ ~«t-er .+~t'\ +ht..-t- o~ &ax 12..-·,n. 

C. 'f H ~eA«-S l R-e+ I ' } , 

3+~eQ(.S 

(q'2~o) 



STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting DoaJmentation 
Material Code OlC5-· Property Code~\ Page 1.3 

Portland Cement Concrete· ~l 1±·1mt1+e. Nor~)- kJe,~h't" · Update Package Number O 

G; C9t 'le.\ Aggregate Com(2re~·,~~ 51:arl§:tb Revision Control Code 0.0 

~e.r,""c.. ?>,4 E\a\t'\ Oo\o.irt1c. ~!:Ca~~ :IJ Me Quality Level_ 

-

M\x No. 

33-S 
(2"2.90) (~00) <5S<DO> < 0340 > ( io<oOO) , 1,qqo, <MIO> 

.) ( ( 

( 

( 

Average 
) ( ) ( 

~ Shc-h\. n1.odi~ied cub-t'~ wer-e. 1\1\o<s+-cur~i Vt\tl I +c~+. Modi ic-d eub~ 
were +t-~t'(l(f a.ccoraitlj -to A!>TM C.I llo pro~dvre~. Li~ ~+r~rtcrtk.S 
Cof're~pond TC) -the. ~"ert1~e. -troM <o +e~+s .. The.. Cowipl"'l!SSi~c. 4S-f"~>-t,+h 
o+ c.:y l; rtclt-r-.s at'\d wiodi+-1 ed a.vb~ c.ar,,ao"t be. compfJt~ al ire~:f-ly 

be.cous-e o~ di+t-ercn~-es. iY\ -tk.e a.s.pec.i ~+io o~ -tke spec1m1!'ttS. 
For Moist eur-if\°t, +ke compre.s~ivc. s-tren,+k o.f: &>-lf\, mooli~it1c/ 
c..vbes ,s "Pf'ra-timed·ely +°7~ ~ reo:t-er .+Mr"\ +~+ o~ tox t,-·,n. 
Cy \i r\c-A«°S ( R~+, I ~ , 

) 

) 

'!+~ears 

~s-sa) 
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' d..o.'1 -, dt1"c. 'Z6d4.vc.. 3mo~ I veaf" 3veao 10 yQ(lr, 

3\A -

< 3~2 ) ( S-90 ) c tos2 ) C 7toS ) ( 7<p0 ) (7qo ) < e,~o > 

( ) ( ) ( ) ( , ( ) ( ) ( ) 

( ) ( ) ( ) ( , ( ) ( ) ( ) 

; 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( , ( ) ( , ( ) ( ) ( ) 

Cb~<o)(~o-in. pf'iSM~ w-ere moist- cured vm·,, -test. PrtSMSt were -test@d 
tA.CCOrel.\f\~ -\'a fts~"'tM Ci& w"rt\\ \oad~ app \ied Ol+ +he th,rd-poim.s. 
o+ Q1\ \&-,n, ~pa.n. "iwo ~l~.:)(uro.\ br-eak.s were. o\th1,ned +roM ectck 
speciMet\. Lis~d $tN,\,+h~ ~orr-e~po11d -to fke Q.vera.~e +rom 4'~+s. 

34 ~ear-
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3(8 
< 230 > (,5"~ ) ( ftJ40 ) (710 ) ({o4S ) ( '240 ) (700 ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ; 

• 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Co~ 149')('!0-i t\, (>t"'lC:IM~ w-ere tv\OiS1'- cored vtrt, \ +est. Pr-ISMS. Wef"e -te~ 
tA.CCOni\"~ -\a P-~1'M C 1& w\-"~ \oad~ applied QT' +he 1-hu·d-poi~ 
o4 Q'I\ \~-,n, !pa.n. Two .;l~')(urA\ breaks w~rc ok.-ta,ned ~t"OM eQcl\ 
specil't\et\. Li~ttd ~t~,\,+h.s. <!.orr-e~po1'd -f-o fhe o.v~ra.~e +rom tete+s. 

34 !jear-5 
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~"3~ 
( ~3S:_) ( llJS-0 ) C (o(oS ) ( 'o2S ) ( 05"0 ) ( 'o \$' ) Clo \S > 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

; 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

~i,c<o')c~o-in. (>t'"iCJ.M!a w-ere. t'1ois1'- cured utrn\ -test. flrlSMS. were -tested 
Q.~COn:l\l\~ ;a Pl~\M C.i& w·.-H, \oad$ applied a& +he +l\ln:1-poittl'!, 
oi- tl't\ \&- n

1 
Sf<tt'\. Two ;li!.,cure1.\ breaks wer-e. ob1-a\ned ~t"OM ea.ch 

speciMet\. Llsttd stNP\,+h~ C!orr~~portd -f-o fhe a.v~ra.5e +ron1 ~-rets. 

34 !jear 
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33~ 
< 3i0 > C S'b~ > ( fo3S ) ( 7SS > ( u,q$ ) (7'2.0) ( 'o3S' ) 

( ) ( . ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

i 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

~'>Cfo')f30--it\, priSM~ w-ere mois't- c\J.-ed vtr\'H -+est. p,..lSMS, were ~~ 
~ccord,"~ -\a ~~1'M C. i& ~frln \oQd~ applied on- +he -th,n:!-poi~ 
0
4 Q1\. ,~-u,, $fQ.I'\. Two ~l,e.)(uro.\ bt"Ca\c.s were. ob-t-a,ned +roM flack 

speciMen. L.i~ttd ~trel\,+h~ C!or-r-e~pc,1'd +o fhe ~v~ra~e +ro"" ~~ts. 

34 !jear-5 
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O'lnr.aM\C. ~\ae,•Hc.. Mod\JlVS Te>t ~eS\J t+~ 
tv\,~ No. ~t" N,ols+-C.ured Pr-i~ MS. Ptt ( Fl$·, X 10 .... ) 

\ clt\.'1 -, 40.'I~ 2.~do..v!» '3 M owe\''f& l \/ eAf""' 3'/eoJ"S 1oveo.rs 
,. . 

3\~ 
( 3,:&,) < ~.11 > ( .5'.4-3) C lo,00) C (e.31 > ( b, b" ) (~.~) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

I 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 
-

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

lo -,.to >C 30 - l t\. pr-i s...,s wu·~ mois"t- curei:t Un-ti\ -re~t Prt SM s were. 
-tes-t-ed ~c.corcl., I'\~ -\ o A~TM C '2..IS". Lis-ted Vcdue~ °'re -f-h.e.. C\Vt.n:t~-e. 

-tor 3 spec·, Me~~-
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\ dA.v idel"~ "2.~c:lo.v~ ~ N"I(\"~ l \Jeo.f"" 3'/e~ 1ovear.s . . 

3\13, 
( "2.. 'ofo) < 4,7,a > ( S,'2.'2 > c s.,3 > ( (o. '~ ) ( (o,40) ( fD,2 7) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( , 
' 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

ls,'1-11> )C 30 -ln. pr-iSMS were. mois-t- cure.ct unTi\ -t-e~t PrfSMS were. 
-tes-ted Q.C:.Co,d.'\ n~ ; o A~TM C '2.l5'. Lis-ted Vttlue~ o.re. fk.& a.v~f'Q.3-e. 
-tor 3 sp-ecu~et\~. 
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~~r\ t0c.. '37+ E\o.,t'\ Oa\OM~-\i(. ~er~v~ Ti~!:: Quality Level_ 

-

O"t1hW'\t::. t;'\ae,-+-,'- Mod\Jlu; Tes.-t R.e.s\JITS:, 
M, )!. No. ~ f-.1oi~+- C.ur-ed Pr-i• MS. Pd ( P:!>·1 x 10 .... ) 

\ dA." '7 c:lO.\IC.. '2.~da."~ 3 Nl\1(\-~ l \J8Q.t'"" .3'1e~ 1ovear.s 
---. . 

33A 
( 4,01 ) < S-3i > ( s-.-,2 ) ( b,l9 ) c 1o.s1 > ( fo,G\S > ( -,, \.3 ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

' 
( ) ( ) ( ) C ) ( ) ( ) ( ) 

-

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

(o~to )C ?>O -lt\. f'NSMS wire mo,s-t- curei:t Un-ti\ 1-e~t PrtsMs were. 
-tes-ted ~cco,cl\ r'\~ -\ o ASTM C '2.tS'. Lis-ted Vc:tlue~ o.re. -f-h.e.. C4V'-m.~-e. 
-tor 3 sp-ec·, Met\~. 
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O"W\,...,_·,t:. t"la.~·Hc.. Modulus Tes.-t ~e.su\T~ 
M,~ No. .C.....r· Moi$+- C.ur-ed Pr-i~ MS. Pd ( P$·1 X 10 .._..,) 

' dd.."' 7 do.'I!. '2/bdo.."~ "3 M"lff\\J. l \leQ.c-' :3'1eQ.f'S IO\JEQG . . 

33f> 
( 3,<o~ ) ( 4,q3 > ( ~.~;I ) ( S,9b ) (~. Z.to ) C ~-27 > ( to,+to ) 

( ) ( ) ( ) ( , ( , ( ) ( , 
( ) ( ) ( ) ( ) ( , ( , ( , 

I 

( ) ( ) ( ) ( ) ( ) ( ) ( , 
Average 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

(o~Co )( 30 -lt\. p~iSMS Wtn! moisT- curet::t un+i\ -te~t PrtSMS were. 
-tes-t-ecl o..c.corci,n~ -\o ASTM c '2. ls-. Lis-ted Vt\ lue~ "re -f-h.e_ a.ve.f'Q.3~ 
-\-or 3 sp-ec·, me1\~. 
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5eries 314 E\Qit1 Oo\omi+it- "e-r2 u~ :I3 a!e. Quality Level_ 

{}_,na,iM\L E\Q.!>·hc. MochJ\\J~ Te~~ R.-e~u 1-t~ 
M,x No. ~or M o'i c...~- r-ur,aA C.• \iAcl1!~ Pea. (_ ",S i )( IO TW ) 

"2.6cfQuc. 1 yeqr °'3 VE'Q.f'S 

31A 
(~,q, ) ( <o, 01 ) ( fo,ll) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 
-

( ) ( ) ( ) ( ) ( ) ( ) ( , 
; 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

lD~\-J..-,f\. C.'fHll\.d.~rs wef'e. Mo\!ii' c.ured u~-ti \ +e.)T, Pri!IMSt Wt~e. 
-res~ QCC.af"d:1i\~ -ta A~,M C.-:2.lS. L.\~-recl 'lo.\ue~ at"e. -tke 
o.ve-ro.~e ~-r 2 ~p~c'•Men~. 
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Mix 3 l 8 

o" f\QM\L E\Q.~·bc.. Mod\JhJ~ Te~+ Y<:e~u l't~ 
M,x No, -f-or Mo, c...T- f'\J•~" c_, \,-Aden. Pa. ( "5 i )( IO T"' ) 

2~~4,\IC:.. I V-Pnr 3vet:trs . 
3\B 

< 4,e,4 > ( 5",tol > ( S-,93) ( ) ( ) ( ) ( ) 

( ) ( . ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

• 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

lo~\-Z.-,f\.. C.'J\'"'-d..ers were. Mo°\!.t c.ured \J~-ti \ +e~,. Pri!,M~ w~c-e. 
-tes~ CtCCof'ct,t\j -to A~TM C. -:Z.lS. L.,s-red 'loJues, af"e.. -tke 
°'"ef"o.~e ~!" 2 ~p-ec·,t\'ten~. 
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cf..er,o~ '3,A__ Ela·,"' Oo\o~·rtic. 

fv'Ux 3\A 

S-tQ.·f,t. E.\a~-\-,,_ Mf'\rlv\,1c. T@-:.-t R~.!.u\~ 

~!r1i klc, +o~ ~ oi !11"- ~vred Pri!)M.~ p Q. f D ~ i )( IO+• ) 

2~ciO..\lf.. l veo.r 3 "E'ars 

3\A 

<~.~I > ( '2,0$') ( &,,33 ) ( ) ( ) ( ) ( ) 

-
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

(D'aCb~3~ -i~. priSM.$ were. moist- - C\Jr~d otrtil ~~-r. The s+c=t4-ic. MociuhJ.S 

wa. ~ el e1'-t-rt""lit\.~d ~rbm ➔\e)tura.\ 1-~sb o~ pr\ SM, \Js'1r\~ tke -w:.\\ow·u''j 
eq_uQ.Ti a": 

... 7 [•• 114{i•i)] . 
• 

wh~r-e 
P ~ +cr\o.\ \ octd on bet:tM \ ~a.ded Q.1° +~,1"'"4- po' t\-\-s 

ot o:n \to-it\. S~ctt\ (ff~itl\. C 1-6) 

; = M-,cl~fl°'~ ole+\e.c::faor\ 
'v = Pt.·,~;01\\~ ro.1io cletierM'tt\~cl +ro~ S.0V\1C. +~s+~ 
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lo 'JC fo-,t3~ -i". pri s M.$ were. moist - C.\Jr~d um-ii 1--~T. Th~ s-rQ"l-ic. MociuhJ.s 

wa.~ cle-t~rt'1il\.~d ~rbM ➔\e,cvra.\ 1-~s-1-~ o~ pr\SMs \}S'•t\.~ tke ~\\ow·,,,,j 
eq_uQ.-t-i o": 

E.•7[•♦ 11,j+y)] . 
• 

wh.~re 
P = --h=rta.\ \ oQ.d on bectm \ ~tlded Q."t +h,rti- po, ~-\-s 

ot Q.1\ \~--,t\. S~4t'\ Ur~'™- C. 16) 
+ = M-,d~f)o.~ cle+\e.c.+·10f'\ 
'y = Po\~~o't\'~ ,o.-\'io de~-en'V\:1t\~d +rom S.o\'\ic. +~s+~ 

a19 
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~~ o.ccard\t\3 ~ A~,-M C..4'7"1. 
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( J~SoO) ( IJ 17~0) ( 141S~) < 1~1 izo > < 15-1qo> ( tto, 136) ( '"•:!00) 

( ) ( .. ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) C ) ( ) ( ) 
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( 12,-z.q 0) (1Jilo10) < Id:,~~> < 1~92Q) < ,~a:&o > ( 15/¾20) (l&ii!OfoO) 

( ) ( . ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

lo )(lox 30-·, n. f r,~M~ wec-e. Mo'\ s-t-~ure:t o i\-ti\ -t-es-t-. A Sol\ ,sccpe 
w Q.S us-ed 1-a ~eas\lre. +he. '/e.\oc·cty oi Ol C0Mpt"e$S

0

1 ot\a.l wo. ve 
t"rtY-0\J~ ~ ~ 30-·,n. pQtk \et\~tV\. 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 Material Code 01 CS· -=,;:;:;,_. __ 

Mix :3tA 

Property Code 1010 I 

Property Code /000 

Opdate Package Number O 
Revision Control Code 0.0 

Quality Level_ 

Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 ~ Material Code 01_C_8_· __ Property Code~ 

Portland cement Concrete 
6-eV'.ero.\ Update Package Number 0 

Nof"r,\a\-We.~T :r: ""-.fa r-r'I\Ctti o"' Rev1a1on Control Code 0.0 
C::r('l 'le.\ Ag egate Quality Level_ 
~f"'\~•- -z.,+. E\tJ.

0

11\ Oo\o"'·,+,c.. 

Property Code 1010 I Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3- Material Data Sheet 
Page 1 Material Code 01C8. .....___ ____ _ Property Code /000 

Portland cement Concrete 
6e~era\ Update Package Number O N Of'"tt'\a\-W e.wT ~ri.+orMCrtiOrl Revision Control Code 0.0 6-Co •,e. \ Ag egate Quality Level_ ~nPc.. 5t~ e\tt·u, Oo\o"'\+ic.. 

Property Code 1010 I Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2~00. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 ~ Material Code OlC..8. ---- Property Code /000 

Portland cement Concrete 6-e~@ra\ Update Package Number 0 Nor-Mo.\-We.w"t :I: t\. 4::, rMati 01" Revision control Code 0.0 6-('l•1e.\ Ag egate Quality Level_ 
~r,pt_ -z.,+. E\n.i~ Oo\o\'W\·,+,c.. 

Property Code 1010 I Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 CS· Property Code 1000 Page 2 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type Jg 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

ri.fuCra:tion 
Opdate Package Number O 

Revi■ion control code o.o 
Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

SIDS 2001 -- -
lltoS 2.2.t I -- --

- 20l'\ 2.22.2. 

-- - --
21'7 2421 --

-- 4-b4u, 

w~·,t11n 0~ .. . • - ~In C.. .-1.@r-i !fl.ti ~t'P\Wl • . • . 1 
--··· ·-· .., ...... ~. ,. ~ rdl-it} tff oAq • 

-

Property Code 1220 I Processing Infonmtion 

re) «tive- numlrAlty l, 

- (o')C&,-,t430-:,n. pfi5~ were CO.$.t +r-o~ +ki.s ~rial to de-termi11e. 
- ~ \exort1l sttt~tk, s-tanc. modulus of ~~s1-ic:.rt-Y. 1 dyrta~tc. 

f)\aciulus M- et'a:,1 ic.i+y, o.rui pulse. ve I ocl'+y. Fo llowtt\.(\ +leJCura.\ 

., 

-tes~ ~e4lm et1d.s wetc. 1"!'st!' ii\ CorMfN'S"Ofl as "-i11. lkodi.fittd 
~ wbis. G.,,c1-Z-ir\. cylinders were Cast +a drierm·1f\e. co,-.pm~i\te. 

s4ret\~Th o.1" z.1, clCL~ dyMmi, mod"lus o-t ~ku-ticJty, °'r\d s-tcxt"tc.. 
wtoclurus e)~ eta.s.1-,c.i-t-y. 

...:. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code 01 CS· 

Port an Cement Concrete 

Property Code /000 Page 2 

IJorMal-We. · ht · 
Gfo 

Opdate Package Number O 
Reviaion control coda o.o 

Quality Level_ 

Property Code 1210 Material Composition 

. Mix Proportions per Unit Volume 

Constituent Material 
.3 3 Property 

kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type Jg 427 2001 --

Fine Aggregate -- 1349 2.2 l I 

Coarse Aggregate -- 2.020 2.'2-2.2. 

- -- -- -
Water 2S'lo 2421 --
Total ~e, --

~, W(!\ttk"t o+ ,un+of" v.ln.c.. den"led +f'h- ~- _ __. __ -/.- -t rcrtio trf n. ,,.n • -

Property Code 1220 I Processing Information 

• (o)(fo:,t'3o-",n, pti5M~ were co.st +rotM +hT.s ~l"'iol to de-termiM. 
- ~\uuro.l stre~tk, 5-tanc. mod.olus of e.lo.stic.i-t-Y., dyMu~ic.. 

fl\oclulu~ M- et'a:;\ic..ii-y, Q1\Q pulse. V4tloc·n-y. Followitlt\ +\eJCura.\ 
~ -tes~ ~ectm ertd.s wetc. -t'!'m, ill COrMfn'S~Ofl Q5 "-ill, modi.fled 

c.vbii, le>CIZ-it'\. c.ylittder.s were Casi- +o dnerm'tl\C. COlMfl't'SSitJe.. 
s-+r-e.t\~-th ~1" Z.'b clo.~ dyMmiG ~od"I us o~ e\4.~tid+y, Q.t\d S1"<XM'
wtoch,ws o~ ela.s.-t,c.ii'y, 

aa.:. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 CS· 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type Jg 

Fine Aggregate 

Coarse Aggregate 

--
Water 

Total 

Property Code 1000 

rt.fur ,a+;on 

Page 2 

Opdata Packa9• Number 0 
Revia1on Control code o.o 

Quality Leval_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Proper-cy 
kg/m lb/yd Code 

5lo3 2.001 -- -
1210 22l I -- --
20b.3 2. 7-2.2. -

-- - -
24fo 2421 -

-- 40~+ 

w~·, .. kt ,f .. 0 R ■.-Ttt""'I ~,n c... A~ri'led +t'P\IM ... _, ~ -·· ~ -~- ,. ~ rtdi~ ll'f 0,44 • 
-

Property Code 1220 I Processing Infomation 

cc I oti Y!e h,um1,4i:t)' l, 

- ls, x<o )I: 30- '1n, pr,~M~ ~,re. ca.t$t ~n>M +his wit.rlerial -to 
: detef'W\·1ne. +\e-atural S~t\~-th ~M dy.Mmic. Modu\\lS o~ 
~ e\a.st\c.,+y, Fol\ow,oj ~\-eyuro., +e~-t-.s., beam· erul!> were. -hs-tecf 

·,f\ eomp~~siot1 Q.~ lo-ln. Modi+iecl C\Jbes. lP~12-in, c.'l\lnders 
wena ca.st -\-o det-ermit1e 29 -do..y eo~pN-ss\ve. '::Stren~th. 

-



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 

~ Material Code 01 C:S · Property Code 1000 Page 2. 

~' 

Port an Cement Concrete 
AJorMal-We' kt · 
Qg A • ate 
'Set'i olom·rt;'-

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type Jg 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

&fur a+jon 
Update Package Number 0 

Rev1•1on Control Code 0.0 
Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

42'; 2001 -- -
\3~ 2.2.l I -- --
2o+q 2.22.2. -- -

-- - -
2'3"> 2421 -

-- 4070 

Woittlrt rt ,. ~ - - v.1n c.. d.et"1'1e.d +tntM · - ' 0 .. u. ,~, -·· ~ -~- ,. --: r«tio trt o.ss. -

Property Code 1220 I Processing InfoJ:JDation 

Co~~•s ~m~~u~ ~!!~~~ in a d!a•it=: wit: g ===~: ::;=== o.J· ~ ::,.~ taaa 
Ce.lmii&. tl.!.!mlt..f~l. 

• lJJ )(lo >t 3o-·,n, pr,~M!. were. ca.~-t ~n>M this wi«\-erial -to --
: detef'W\·1ne. +\e'ltorA\ s+re"~-tk ~t\d. dynttmic.. Modv\vs o-9-
. e\a.st-lc.i:l; F0l\owit1.j ~~¥UC'Cll +e~t.s, beam end.~ were. ~~ 
• "n'\ Comp S.!)iorl Q.~ lo·1n. Modi+led Cut>es. {p)(l2.-it\, cylinders 

--. 
-a were Ca.!.t +o d.rtermifl - 'v 



STRUCTURAL MATSRIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C.S • ---- Property Code ..!Qa.o Page 3 

Portland Cement Concrete 
!~-aeml Update Package Humber O 

~ ormol- W:e ~ n.T "J:I\ ~ot'W«ti on Revision control code 0.0 &r~v~\ Ag~egate Quality Level_ 
~,;p_c.. ?Ji4. E:lai" Oolomi-\-ic.. 

Property Code 1310 Baseline Information 

Mii "'"' 
28-Day Compressive Strength Values Property 

Code 
MPa psi 

3\A loS"loO --
-- -

. --

. --- -
Average Compressive . 3022 -Strength 

All specimens were M.ol s:t er:vr~d -+or -2e. dCl.x~ • Eac.b ~g ,~~ li~W gh!M! 
- ,.,; -t'I\~ fnA ~--.;~.- .. a ~o ..... ---:-~s.·,vt! ~:---- -...L!. .t~- +k,-..,. ~ .j_ 12-,ft ~-:~..:-., • . .. . 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code Ol_C-B __ --- Property Coda ..LQ.ao Page 3 

Portland Cement Concrete i~~m\ Update Package Number 0 
~ormo.\-W:ci~wt Revision Control code 0.0 f\~ ~iOQ &ravt\ Ag~egate Quality Level_ .- - ·-- ~,4. E"lai~ Oolor\'\i-ik. 

Property Code 1310 Baseline Information 

Mil( >Jt>, 
28-Day Compressive Strength Values Property 

Code 
MPa psi 

3\B 5440 -- -
-- --

' -- --
. --- --

Average Compressive 3022 
tA, -- --Strength 

All specimens were M.Ois:1: c.:vr~d -tor 42.& dQ.i~ . 1;:gc,b ~g\M.~ ii~W ~htM!. 
~LIO--~ .. ~~ -1-ka. ~-~■- ,.A ~Mnrt9~$

0

1V@ ~ .-.:rn-.~ !.. -"t'ft!M +k~@ fii. ~ l".7•'\ft rv;;...;_-:;: • . . .. . 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code OlC.S( ---- Property Code .1.QaO Page 3 

Portland Cement Concrete 
C~-afml Update Package Number 0 

~or:rno,\-W,:~n-t- J;l\~o~\on Revision control code o.o &,gv~\ Ag~egate Quality Level _ 
~.-\PC.. "; '74 E'lai" Oolomi·Hc. 

Property Code 1310 Baseline Information 

Mi2' IJo, 
28-Day Compressive Strength Values Property 

Code 
MPa psi 

33A ColOO -- --
-- --
-- --

. --- --
Average Compressive 3022 -- --Strength 

All specimens were M.ot c:t l!.vr~d -tor -z& do.v!.. . E:gc,b ~o. 1!6.s:: li~-led nhtM!. -.. ,. ~ '::I f;\Q ::..::.- ... =. a.OM!U"f'~£·,V't! ~~. : :.. .tt'P\IM -f-k~~ 1,.. v 1,-i" ,.._.:":. ..... :- ~ . 
I . 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code OlC.,ea ---- Property Code ..LQQ.O Page 3 

Portland Cement Concrete C::s:r-aem} Opdate Package Number 0 
~ or:mru- kli!i~wt J:f\~o~ion Revision Control Code 0.0 &C9,y~\ Agregate Quality Level_ ,_ ·-- ~"74 E'IQif\ Oolo"'i-tic.. 

Property Code 1310 Baseline Information 

~i~ IJtJ, 
28-Day Compressive Strength Values Property 

Code 
MPa psi 

3'3>& 53\0 -- --
-- -
-- --

. --- -
Average Compressive 3022 -- --

~ Strength 

All specimens were M.o\s1: C,.\Jr1!d .for -ze. do.y,;a • E«:rk ya.h,.e. lisjM gPQC 
- - ■ ,. - ~ ~ +ka ~.:~.- ... ;: ~--· ---:-~s.·, Vt! _;:- .-.:ru-.: :,_ ..t't'f\!M +h~~ ~ V ·~ -\11 ,-vii~ .. , • 

I . . . 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Matertal Data Sheet 
Material Code 01 C..&3 · ----

Property Code 2000 

Constituent Material 

Portland Cement 

Property Code 2.000 

Cen,:,+"rt;ue,n: Mt>.-\-e t"io. \ 
o.'(\cl ~\cu.tic, 

Page 4 

Update Package Number O 
Revision Control code o.o 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or ~roperty Value Code 

ASTM C 150, Type :Dr, '2.00\ 

C.3 S /7o 5/o,O --
Ca. S l °lo 1,.0 --
C. =t A 1. a-Jo \O,~ --
c!I: ~~ % u,,4 -

Fine.ties:, 'lo Pas~inj . qq,7 '2.l'2.0 

Ng, 3Z2 Sieve.. -
(A$TM ~ ~3Q~ --

Finerte,.~ 8 laine ~7q,5 "2.\ 03 

<f1 r-pc.cmea k,-, l i+y -
±g~ m-&.L~ --

Fi n-eness, °111.:1.~ 2-7q,'5 ~\O\ 
-torbid i m~ , h\ -z./kj 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code 01 c.G · -------

Property Code 2000 

Constituent Material 

Portland Cement 

Property Code 2000 

CeM,frtµ~rrt: Mo.-te t'lo. \ 
0:&l C'\AAnc, 

Cat'\C.C-e:ff!. e ropdjes 

Page 4 

Opdat• Pacta9• Number O 
Revision Control code 0.0 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or ~roperty Value Code 

ASTM C 150, Type :Jl[. '2.001 

C.:a S /7o <.oo, o -
Ca, S, ?o \ 5 .. 0 -
C. 3 A, 6'/o l0,4 -
C~A-~ % 1.1 -

Fi ~e..ie.s? 'lo Pas~ittJ . qg,7 2\'2..S 

6/.a, 32.z Siev~ -
(A~Il!i C ~3Q~ -

Ar\.en-es~ 8 lgine,, 527.2. 2103 

a 1 r-fermecabi I Hy -
+est' m-z. L~ -

F,nencs7 W~9 ~. 2$3.0 -Z.lO\ 
+vr-b,d. ,me:ter; rr..V~ 



·- .... 
' 

STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 ..... ce, ___ ·_· __ Property Code 2000 Page 6 

Portland Cement Concrete Co1\~-t·1tvm! ~o.~ri a\ Opdate Package -~umber 0 bl of"mg.l- ldel1b-t 
o.~ e~~1'- Reviaion Control COd• 0.0 

(;,CQ ;t@-) Aggregate c.e ~re.-te. ~C9'1ecf, e~ Quality Level_ ~eri.oc.. ~ 74. E\aif\ Oo\affli+ic. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m ':,IDS lb/yi 2601 
-

Water-Cement Ratio o. o.4't 2603 -(by weight) 

Slump - mil 2..q in. 2631 
8ir Com-m-t;~ l,2. ~ 

. 

Reference Documentation 

Daaer, Paul. •Lema-Time SludJ of Cemem Perfwrm Jn caaa..~ Chap&m- u,-.,.._. 11apon 
on SINDllb ad Bludc Propadel of eoaa-.• Aa JouaNAL. l'rot»""""• vo1. 54, No. ,. · 
December 1957, pp. 411-504. (raptt led u S.._,. ~ Bllllda IUCOII, Ponlaad Calat 
Aaoctadon, Skolde, PebluarJ 1951). 

Mc:MIDln. P.L. 111d Tylar, I.L, •Lona-Timi SludJ of Cement PerfonDaw in Cementa. 
Cbapcar 1-llillarJ ad Scope.• ACI JouaNAL. ProcHdlnll, Vol. 44, No. '• PebluarJ 1941, pp. 
441-453. (1epalmlicl u Ru_,.~ B..U.dn RK026, PanlaDd Cemem Aaod111on, Skokie, 
Aup&1941). 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ 

Material Code Ol_C.8_·_· __ Property Code 2000 Page 6 

Portland cement Concrete Co1\~tituetrt ~t.at-firi a\ Opclate Package Number O 
~ o<'mgl- lt:le)§b"t o.:od, E\~±i'- Revision Control code 0.0 
6:CGHe) Aggregate 

C,,e'I\Cre:te. eco~eci:ie~ Quality Level_ 
CSer,ec.. ".'.?.14 E\oif\ Oo\~i+ic. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 
_ kg/m 4'27 lb/yi 2601 

Water-Cement Ratio 0. 0.{oO 2603 -(by weight) 

Slump mm 3,0 in. 2631 
8"1 f"' Come>-\-,;~ --

) ''2. ~ 

. 

r-,-, Reference Documentation t------------------------------------1 

Depr, Paul. ·Lcma-Tlma SladJ of Cement Perfmmance ID~ Cbapcar 10-...... llapoft, 
on Stnnp ad Elude Plo,MIII of Concnta, • ACI JOUINAL. l'roa...,,, Val. 54, No. 6, 
December 1957, pp. 411-SCM. (tijMlmid • RuMrdl,,..,,,,...,...,,,. RDII, Pordand Cement 
Allocl■don, Skokie, PebnmJ 1951). 

McMIDaD. P.R., and Tyler, I.L, •Lema-Time S1ac1J of Cement Perfmmance ID Concnta. 
Chapter 1-HllcarJ 111d Scape.• ACI JOUINAL. Procntllnlr, Vol • .t.t, No. '• PemulrJ 1941, pp. 
441-453. (tepahacl u RaMnll Dqonm,,11 Bll&tln RX026, Pordand Cement Allocladon, Skolm, 
Auaull 1941). 



\ 

STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01~ce,-·_· __ Property Code '200 O Page 6 

Portland Cement Concrete CoM+i tu mt M.~1-!ri a\ N Of"Mg,\- we,C}h"'t Opdate Package Humber O 

q-CQII&) Aggregate O.M P\gs\:\L Revision Control coda o.o 
45ed-,c. ~"74. E\aif' Oo\~i+ic. ~~"e:+e. Peop~c:tle~ Quality Level_ 

M, )( 3?> A 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 
3 _ kg/m Sh.3 lb/yl 2601 

Water-Cement Ratio o. - 0.4+ 2603 
(by weight) 

Slump DID 2,3 in. 2631 
81r- Co~~ - 11~ ~ 

. 

Reference Documentation 

ft!'!.:;,!=~c:1; ~::.J[J$;.;~+e s~c.tJi:fro':~!i.;~ 
C.eme1t-r A-s~oc.)Q."tion 1 :>J;.0~1,:.1 ,-.-. , .. 

Depr, Paul. •1.cma-11m1 S1udJ of C"AIIIIIII Pllrfvrznce ID Caaa• aa.,., 10-,...... a.,on, 
OD Snnada ad Bludc Pac,pwllll of c:oaa... • Aa JOUUW.. ,,,_,..,,_ Vol. 54, No. 6, . 
Dec:embel- 1'57, pp. 411-50-1. <••lmad u a...,. 0.,,,,,,,,,.,, ..... IUtOII. Pwdwd C"AIIIIIII 
Aaocladcm, Skokie, Pebruur 1951). 

McMIDln. P.ll., wl Tyler, LL, •Lana-Timi S1udJ of C.... Plrfarmlw Ill ecmcr... 
Cbapm 1-llillalJ ad Scape.• ACI JouaNAL. ProcNlllafl, Vol. 44, No. 6. PebruuJ 1941, PP• 
441-153. <••laacl •..,.,.a.,,,,,,,,,.,...,,,. uo2,. Panlaad c.m.m Allocll1laa, Skalde, 
Aup& 1941). 

~ t./1, 

~ 

~ 

~ 



. ' 
STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 

~- Material Code 01 .... c.8--..·_· __ Property Code 2000 Page 6 

Portland Cement concrete Co1\~'t, tu fm: M.o:t-~ri a\ Update Package Number O 
~o<"mgl- lde'@b"'t 

°':od 2\~t\'- Revision control code o.o 
C,:CMe) Aggregate 

LO~re.+e. ~r~ed:i~ Quality Level_ «ser,ec; ~ "14. E\aif\ Oo\~'rt,ic. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 
3 _ kg/m 423 lb/yi 2601 

Water-Cement Ratio o. o.S5 2603 -(by weight) 

Slump DID 2,0 in. 2631 
a\ r Com-m-t;, ~ -- I, lo ~ 

. 

~ Reference Documentation 
r -,1------------------------------1 

Depr, Paul. •Lcma-Tlma SIUdJ of C.... Performaw ID ecma..~ Cbaptar 10-....,_ lt-,on, 
an Snnatb and Blade Propenlel of Cementa,• ACI JOUINAI.. l'roc,,,.,,, Vol. 54, No. 6, . 
1>ec:embe!- 1957, pp. 411-SN. (rapclmad u Ra.,.~ B,.,,,,,,. RXDII, Puadaad Cemat 
Allaclldon, Skolde, PebnmJ 1'51). 

Mc:MIDID. P.L, and Tyler, I.L, •Lcma-Tlma SIUdJ of C... Performaw ID CoacNca. 
Cbaptar 1-llilcalJ and Scope.• Aa JOUUW.. Prot:fftllnp, Vol. .W, No. 6, Peblllllf 1941, pp. 
441-453. (1epabdlicl • Ra,an:11 a.,,,,u,,, s..a.,1n RX026, Panllnd cemem Allacl111an, Skokie, 
Aupt1948). 



PORTLAND CEMENT ASSOCIATION SERIES 374 

TYPE J.V CEMENT 
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STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
Material Code OlC,S-. 

Port an Cement Concrete 
Nor-Ma,)-1,Je\~~.,.. · 

te 
o\oMrtic.. 

~, x No. 

4\A, 
<q,o 

42.A 

43C. A..,_ 
C SQQ 

' (plpQ 

43~1 
e~~;p 

Average 

Property Code ~ \ 

Compre»'tYe Stcea~th 
ve:csyc;1Jroe 

c 3zqo, ( sqst,) ( 7730) 

('2.4iPO) C4SSO> <772.0) 

C 3340) (5470) C12aBO) 

( 25'~~) cs~:zo> (7to10> 

( 

Page 1.3 

Opdate Pactag• Number o 
Revision control Code o.o 

Quality Level 

(qf40) ( ~h~O) c 1op10 > 

(Q47Q) ( qlo4t) ) ( l<3370) 

ce~o, cqs-oo, (~~~Q ): 

( q 2.2.0) c ~u~90> ,,9100> 

( ) ( 

Shc-it1.. ntodi~ie:f cub-es, were. ~acs-t--cured Vt\tl I +e~~. Modi F~d eubi!.S 
were. ~~tee! a.ccordirlj 1-o AS.TM c.1 llP pro~vre~. Li'!lt&l s+ret1cyTkS 
(!of'f'e~pond "h) -the. dlvera..5e. ~rom (o 1--ests .. The.. Cowtpressi~e. -s1"rli,t,+h 
o+ c..y It rtclfr.S at\« modi+l eel c.vb~ cant10T be. compcitf'eO( al ire<!+ly 

be.caus-e of di+f-e~ne1!S. i V\ -tk-e Q.Spec.1' ~+io o~ +ke specl m~tts. 
For Moist turi~, +ke. compre.s~ivc ~-tren~+h o~ &,-ln, mod.i4-iec:/ 
c..vbes is. Qppt"O-timettely +°7,, j ~c&er .+~f\ +~t- o~ tD>e 12.-·m. 

C. 'f \i t\t'Aff°S ( ~:e.+, I~, 

"!+~EQ!'S 

ur;soo) 

~~330) 

~~~qo) 

(ry;-oo) 
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Portland Cement Concrete 
~ l 1±·1mgie: Nor~}-We,~"t" 

Opdat• Package Number o 
G; C9, ve-\ Aggregate Co""'2re~·1~e. Sma@:t» Rev1a1on Control Code 0.0 

~e.,.,~..._ '!1"14 E\t11,'f\ Oo\o.irtic. ~!:~~~ ::D m~ Quality Level_ 

- -

Mix No. 

41& 
( 5'l0 ( \"1~0) (3'8bO > < 5q20, C i2q40) ( ft,8~0) <'=>q7D) 

420» 
< .+too < 14:90 > ( 3200) cz:5g3c, C 71iQ ) C2&~Q) <ZBi9 > 

43§ 
( 34-0 > < IJSO>. (.3810) <Sta'2 > c ~z:ao> (1070) (:ZO~Q) 

43A2 
( 4~) ( 14-~0) ( ~~~Q) CS10Q) ((e9>2.0) (7:!~0) <7160 > 

Average 
) 

S'hc-h1.. mocH +i~cf cub-t!!> were.. mac s-t•C\Jred Vt\tl I +c~t-. Moc:ti+it."cf c.vbes 
were. ~$1-ed accorolirlj -to A$Tfvl C.I llo pro~dureJ., Li'!ft&l ~tretl'fTkS 
corres.pond 1-C) -the. c:went.5e. .from (o +e~+s .. The.. CoMpr-essil"e.. s-f~>-t,+h 
4'~ c.:y B11cler.s ar'\cl modi+l ed eub~ co.n11o-t be. comp4red al ire~+ly 

be.covs~ o~ di~e~nc:~s. iV\ -tk.e Q.spec.1" ~+io o~ +ke speclmi!'>1S. 

For Moist. C\lt"it\(\, +ke compre.s~ivc -s+ren~+n o~ &>-if\, wtodi4iecl 
c.vbes is G\ppnrfif)ta.1-ely +°lo ~ re«h'r .+ko.f\ +ho..-t- o~ &ax 1,-·,n. 
C 'f \i t\eA~ ( ~-e+ • I ) , 

"!+~ears 

(7=70) 

(1780) 

-
(?~so) 
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Port an cement concrete 
Normt1\- Wei3k-t- · 
Grro.vC!.\ Aggregate 
e · laM',tic. 

Fle')C ur-A\ S1-r-eM-tk -t°~s\' R~~lb 

Page 1.3 

Update Package Number O 
Revision Control Code 0.0 

Quality Level_ 

~i~ No. ~,- Moist- C\H'ef Pns M.4-. -fk,rtf Poit\-t Lo a.d if\~ .. M P4. ( r::>!,1 ) at: 
\ d..o:v ; d~"c. 2&d4.vc... 3mo~c 1 veat" 3vear.s JO Vetlt:5 

4\A 
( 110 ) < 495 ) < 12.s > c toJS > c geo, (94-0 ) < 9 toS: > 

4-z.A 
< I too ) (405' ) ( t,tpS: ) c eqo, <9'2.S ) ( ~ loS' ) (102.0) 

i 
4~C ~. 

C llS' ) < 442 ) ( 7,Q ) c e,qo , < 9 ~o > ( ~ 02, ) (/OteS) 

43A\ 
; 

( I loO ) < 430 > ( fJJS"() ) c e:20, (~3S ) ( ~t>S:: , ( 9~Q) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

<o~f'9)('30•in. pri!»M~ W-tre ~ois't- co~ "'"'' -1-eff. PrtSM5' wer-e -tests:( 
o.cconii"~ -\o M,"tM C1& w"rln \C>Qeb applied «t- +he -th1n::l-poim.:. 
o~ Qt\ \&- n, spo.t\. IWC) ;l@.,curA\ brccaks WU'C 0~1-0,ne!d +ram 4i!QO\ 
speciMen. L.lsttd $"tNf\9+hj ~orr~!>po11d -to fke a.v~ra~e +ram ~Te+s. 

34 ~ear 
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Port an cement Concrete 
Norma.\- We,~k~ · 
c:;.rave.\ Aggregate 
e · oloM',t,c. 

Fle)( ura\ 511'-c!~-tk 1"~5" Re~l1"$ 

Page 1.3 

Update Package Number O 
Revision Control Code 0.0 

Quality Level_ 

~•~ No. ¼r Mo,st- Cvtet PrtSm,4. .,.-k,rd Pc.,r.-t Locicl,A,. , M Pea. ( ps·,) at: 
l d.o..'I ; dta."c.. 2.6d4."c.. 3 mo~< 1 veo.f" 3 vear.s 1oveo.r.s 

4\E, 
( 92 ) < 3o5 > <5:75 ) ( :Z~5: ) < 2!1 2 > ( S3S: ) ( 0lDS > 

4-2& 
( q$ ) ( 270 ) ( ~00 ) ' a1=2 , < 0eo, c e<oo, < ~JS > 

4'3B 
( eoo ) ( 32.S) ( {p\5 ) ( 21.0 ) < ,70 > C 775 > (IO 10) 

43A7-
; 

( too ) ( 2.lo5" ) ( 5:25") ( "'14-2 ) ( ~42) < ~ \S > ( e»:;Q) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Co')tf41')C'30-in. pr,C:.-M~ w-ere. ~ois-t- cur-eel vmi\ +est-. PrtSM5' were -teS"t'Ed 
~ccoT"Cl,"~ ;o Ptr~"'tM C. i& w\4-n \oad~ app \ied o.+ +he +hu'd-poi~ 
0 { Q't\ \~-,n. SfG.t\. Two ~l~,cur4.\ breaks were 0\)-f-4\ned ~raM ectck 
sp-eciMet\. Listtd sttt"''+hs c.or-r-espo11d -f-o file o.v~ra~e +rom te~+s. 

34 ~ear-.s 

(to<o')) 

(32.0) 

(c,oo) 

(qqo) 
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Portland Cement Concrete P:1nArn k E"lastic.. Opdate eackage Humber o Not"'Mt:l\- Wei~kT · 
&ro. '1e. \ Aggregate Mod1Jlv~ Revision Control Code 0.0 
c...ar, oc... '37+ E\o.,~ Oa\OM.,-\ic. ~er~v2 Ii~!:: Quality Level_ 

.. 

o"""'·--,~ ~\a~·Ht- Mod\J\Uc; Tes.t Re.s\l l+s. 
fv\, lf. No, i;,...,.· Mois+- C.ured Pl"i~ MS. Pta. ( Ps·, x 10-r•) 

\ dA." -, d.o.\l~ '2/od"-"~ '3 M ol(\'\\s. l \/~f"" 3'1etU°S 10vea.rs 
. 

4-IA 
( 2.;~) C 4,5"I > ( ~,4'o ) ( E:,,2,4) ( ~-i:Z. ) (lo,~~ ) C 7,03 ) 

42A 
( "2..5'\ ) C 4,0S) ( 5,49) C b,23 > ( 7,01 ) C '"7, 3S ) < 7 .. 12. > 

43C. 
( 2., \8 ) , 4.tei, ( 51loJ ) C!Q,llo) ( f;».,4) C 7.11 ) (7.05 ) 

43~} ' 
C 2.,Sb ) ( 4,2-:Z ) C S,.i\-} ) ( (o,2..0 ) ( /,), e. \ ) C 7.4'2. > (7,2i) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

lo~to>C30-lt\. pr-is~s wu~ mois-t- c.ur~ Un9tt \ -te\t PrlSMS were. 
-tes1-ed °'-C.Cord, n~ ; o A~TM C 2.lS". Lis-ted y4lue~ ~re. -f-h.e. QV'-f'Q.3,e. 
-to-r 3 sp-ec·1me1'~. 
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Portland cement Concrete ~oam le. elastic. Opdate Package Number 0 No'C"W\o.\- We,~~-r Revision Control code 0.0 &r-o. \Je. \ Aggregate Mod1.1l'-'~ 
~er~v2 Ii~C: Quality Level_ ~er\woc-. "3i+ 8C:\1t\ Oa\Ofil\'t-\ic. 

O"~e.a-M·,c. t:\a.~-\-it... Modvlv~ Tes.t Res\ll't~ 
M,~ No. ~r Mois+-~ur-ed Pr,~ MS. Pd ( P!>'1x10••) 

\ d~" 7d~"~ '2.'2>do..v~ '3 Mol(\"\\s. '\JeAr'° 3"'t'E'~ IO'IE'Qf3 . 
41B 

< 1,92. > ( 3,:Z!\: ) ( 4,q5') < s~~, C fD,35:) ( '2·~9) ( (o ,S"CJ ) 

42.~ 
( \.G\0) ( 3,5'2.) ( 4,'og ) < ~~I > C {Q,'7 I > (i,14 ) ( '-,~") 

4~~ 
( \ I (o~ ) ( ~-~t7 ) ( 5",20) ( 5", ~'2 ) ( fo,30 ) ( '2-i~ ) ( ",h'8 ) 

4~~2. 
I 

( ), tao > ( .3.S-~ , ( 4.t,5') < s.7e, > (~,# ) ( to,q;) C Co,7! > 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

is» ~(o )C 30 -) t\. pr-iSMS wu·~ moi!IT- c.uret:t un-tt \ -re~t Prt SM s were. 
-tes-ted o..c.cord.,t\~ -\o ASTM C '2. l S'. Lis-ted vctlue~ a.re. -f-h.e. C\Vt.~~,e. 

-tor 3 sp-ec·, met\!,. 
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Port~and Cement Concrete ~Mmk E'\a5+k. ~orma.\- WaiahT Update Packa9• Number O 

&("'ye..\ Aggregate Moclu\u2 Rev1s1on Control COde 0.0 

5eri e$ 3;4 E:\ai~ Oo\oMm(.. "er~u~ :Ome. Quality Level_ 

°"nQIAA\L c\Q.~·t-i'- Mod.\l\\J~ Tes+ R-esu l't~ 
M,x No, ..f-o r M o i c... -t-- ~ u r,:aA C., \ i ttder.s. Pa. (. '1 .S l X IO 'f'W ) 

2.6 do..vs ' \/eQr- 3 vear.s 

41A 
( 4.~~ ) ( (p,I&:> ) ( !Q,&:>5 ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

-
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

; 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

l.D~\"'2.-1f\. C.'fHtl\.d.ers were. Mo,!.t c.uC""ed \Jt\-ti \ +e~T. P.-;~t,ts, wtr-e. 
-tes~ occof"c:l.,t\~ -to A~TM c. "2.lS. L..'\s-recl "°"\ues. Qt'"e.. -tke 
"'"e'f'a.~e ~~ 2 ~p-ec·,rtten~. 
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Portland Cement Concrete O:yoomk E=\a~-t-,c.. Update Package Number O NorMci\- We.i~kT 
(z[a.ve..\ Aggregate M.~d.\J\\J2 Revision control Code 0.0 

=:.eri e5 3"'14 E"\air1 Oo\oMmc.. ver~u.s :O me. Quality Level_ 

°"na""''"- E\Q.~·bc. Mod\J\\Js, Te~+ ~ ... e~u 11".S 
tv\~')( No. -f-o r M o, ;,. ~- <-u rp,f ~' \i Aclt!t.Sa Pa. ( P 5 l X IO T .. J 

2.~ do."~ I veo.~ 3 \lea:r.s 

4lf> 
< 4,4, > ( 5'.7~ ) ( (D,2.3 ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

• 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

' 

~~\-Z.-\f\, c'/H"-d.i!rs we~ Mo,~t C.\Jr-ed \Jt\'ti \ +e~i-. Pri!IM~ w~c-e.. 
-tes~ QCCC)f"Ct1t\~ -to A'b,M C "2.lS. L..'\s-recl '/Q.\ueS> Q'("e. -tke 
cwef'Cl~e ~<"" 2 ~p,ec·,~el"\~. 
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Portlana Cement Concrete 
$i:0tic.. E.\as-Hc. Nocmo \- we~"'-t Update Package Humber O 

Moclu\\JS. ReVision Control Code 0.0 r- r~ye\ Agggat• 
Vf<c ·-i:1i I1 ~c Quality Level 

~("r"\ ... ~ '?,'"JL E\oiu, Oo\oM'rtic.. 

Mi )(e~ w·,tk w/c• a .4o t-o 0,4'2.. 

S-tQ.-\-.,c. E\ac..;.,I'. M"rl'-'\,1c. \f'~.:t ~~~•..1*-
M·L~ klo. ~(" A o i ~-t-- ~ '-'r~d Pri~M~ . Pa. ( o~i x 10+"-) 

2.'oclo..uc. l V~Qr 3 '1f?arS 

~IA 
< 4,9"7 > ( ~,9i!) C iD,<oS) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

lo )C lo~3~ -i~. priSMS Nere. wao,st - C\J~C!'d um-ii 1'-e,,1". Th~ s+qt-ic. moch.>hJ.S 

wa. ~ ct e1-~rfl"l·•t\~d ~rt)M -f\e,cur"'\ 1-~sb o~ pri SM~ vs·,r\~ tke ~\\ow·,flj 

e'l.ua:ti o II\: 

• 
vJn.CM!. 

p: -nr\-a.\ \ocul on bectM \ ~o.d-ec:I Q.1° +h,rd- po, t\"TS 
~ Q.1\ \to-\A, ~~Qt\ ("~it'\ C. 16) 

+ = M·,rJ!,po.~ cle+\ee-t·1or'\ 
~ = Po·,~~o1''~ ro.1ic clet--et"M·1t\ttd .Cram ~o"'''- +es+; 
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Port~and Cement concrete $:to.tic.. e,}ast,c. ~ocmo\- we~kt Update Package Number O 
f\.\od.u\uS. Revision control Code o.o 

1- [~tt \ Agg gate 
"fO.Y~ I,~e Quality Level 

~eri ..... :?,.'"7.4... ElQ.i" Oo\o""'·rt, (, 

S-tca:\',c. E\a~-\-·,L M"..lv\11f' T~~+ R-t>.!..u~ 
M"1i ~c. +of"' IA o i !J'T• ~ vr-&I Pr,~M~ Pa. { D~l )( 10+'-) 

2'cclo..\lt.. l veo.,- 3 '14?ac-S 

4\B 
( 4:~b) ( Co,1-fl) < (o,34 > ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

~ v. lo')l3~ -i". pri s r,,.$ Ne re. moist - C\JrC!'d om-ii ~e!,1". Th~ s+c:rl-ic. Moch.1\\J.S 
wa.~ c:le_1"~f'f'Ylit\.~d -t'rbM -+\e,cvra.\ 1-C!'S'b o~ priSM~ vs·,t\~ t~e ~\\ow·,,,j 
e'lua.-t1 a JI\: 

s.-7 [•• 11•(i•i)] . 
• 

vJh.~r-e 
P: +ota.l \oQ.d on beQ.M \~o.dt!d Q.1° +h,17l- po,~-+s 

ot o.1\ \Q,-·,~. StJo.~ (f!f~W\. C 16) 

+ = M·,cJ~po.~ ole+\e.c.t·10f'\ 
'y = Poi ~~o1'.' ~ r-o.1'io de~rM't f\~d +row,,\ 5' oY'\iC... +~s+; 
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Portland cement concrete 
~-+2➔ 1'- E:let"dic::.. Update Package Humber O 

r:Jor~al- ~l~i"kn M~ch.>h.la Revision control Code 0.0 
6t::u~i Agc#egate 

vgr-~,..,,. l 'n:le. Quality Level_ =,e,-;pc, :?.,4 Elo.'tt'\ Oo(a-M~-tic. 

c;.~~ic.. E\ et!:.+i'- M~du\u4:.. , .. c1' ~~!..u\-t!. 
M,x ~Q. -br Mo·,~-t-- C' ~rei:f C.v i111.ders P°' ( n~·, 'K 10+'°) 

"2.~do.."~ l \/e.o.r 3'f~O('"S 

~IA 
< .3.~e > ( s, <o7 ) < 5,'o3 > ( ) ( ) ( ) ( ) 

.. ( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

ls>Y.\'2.\t\, c.y \\l\cl'flr,. we.r-e Mai.st- c.vr~d ul\-t i\ -t--es-t. Cy lil\ct~r~ W-t r-e. 
~~ o.ccard\t\-' -to A~'TM c.. 4-to'l • 
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Port~and cement Concrete ~-t 2-+ l '- t: ~ ~ .. ;:i i C- Update Package Number O 
t::JorMg~- ~:ei"bj: IV\':)-:,l...., lu12 Revision Control Code 0.0 
(.,(:'-!::l~1 Aggtegate 

vef'~u" 1 i~e. Quality Level_ 
~et"ie~ ?.,4 £\C\li\ 0()(13'1"1°'1·ic. 

Mi xe5> ui'11""~ w/c~ o.~ tu O,S5 

~~ati '- E \ ~ e..-ti'- M ~d\J\us ,~ .. -t ~P!.•.l\T!. 
M,x ~Q. -\-or Mo"is.t-- C"urPJf e,.., i ~det""S P<l. ( n<.'1 ,c ,o+<o) 

'2.tcdew~ ' \/e.o.r 3...,-e-ors 

41S 
( 3.~C) ) ( 5,'33 ) ( 5.37 ) ( ) ( ) ( ) ( ) 

( ) ( . ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

w'l-\"2..\t\. C..'f \\l\cler~ were Moi.st- c.vrt9d 1-1 t'\-t i \ -t--es-t. Cy li f\eJ:er~ W-t.r-e_ 

~~ o.ccord,r.3 -\-a Pt~~M C4lo'l, 
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Port an cement concrete 
b}pt"t'M,\-We\ikt 
C:rrb\le I Aggregate 

·" Col a~ itk 

Property Code __ 

yen.us 11rc,e. 

~lfrie.s "'frt k w/c.. = D, 40 --t-o O ,42. 

Pu\~.o- Ve\ oc.·,~ Ti?$1' ~e.s\Jl~ 

Page 1.3 

Update Package Number 0 
Revision Control Code 0.0 

Quality Level_ 

Mix yo, ~,...r Uo'i5-r- C..'-lred Pr\srw\~ ml<ec /~·/sec) 
I do.,, ~ do."Jc. 7,-f tn,~ '2to6G.'IS ,3 MC) 11.-H\_c, I \l~r- 3vear$ 

. 

41A: 
( 121040) < 131sqo> <141310) ( la5~0) ( l(l)i 130) ( Uo~.5'~O) (l(;),02O) 

( ) ( . ) ( ) ( ) ( ) ( ) ( ) 

( ) C ) ( ) ( ) C ) C ) C ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 
-

Average 
( ) ( ) ( ) ( ) ( ) C ) C ) 

{g)(/D')(30-·,n. fC""lSM$ WeC""e. Mois-t-eu~ \.U\-ti\ -t-es-t. A so~1scope 
WQ.~ us-ed -ta ~~asore. +he. '/e.locity oi Ol C0Mpr'a.S1ot\Q.I wo.ve 
+-~rov~~ C\ 3o•°\t\. pQ.-tk \et\~t~. 

f' 
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Portland Cement Concrete Pu\~e Ve\oc.i+,i Update Package Number O 
...iQf'Mg\-We,~kt "Ti , Revision Control Code o.o 
C:Tn:N e \ Aggregate :i ~f'au~ I CCI" 

Quality Level_ 
c,:,ri@::. ~14 ~\o',t'\ Oo(':)~i+ic.. 

Pu\c.a_ Ve.\nc.·,+" ,~rt Re;....,lT!> 
Mi)( ~o. ~I"\.- ~o,s-t-- C.'-'r-e.& Pr,sM~ ml<e.c /.(:.. •/~ec) 

I do.,, ~,-10.'-'C.. 71"fll'1t;. '2~ 00.'15 ,3 M() t\"H\_ C. I \Jlli1f'" 3V@O.r$ lo y£1arS 

4-l e, 
( ,o, 700) < 1i.~w> ( 13,2.S"O) < 14-i e,eo, ( 15','700) ( It.Pi Z'30) (JfD,4.:tO) 

( ) ( . ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

lc,')(io)(.3~-·,n. pr-,4;,M~ were- Mois-t-~u~ ut\-ti\ -t-es-t. A Sol\'tScope. 
WQ.S us-ed -to Measure. -r\\e.. \/e.locrty oi o. coMp~s·,ot\.a.l wo.ve 
t-hro\J~ h G\ 30-,t\. po-tk \er,~t'tt. 
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Portland Cement Concrete 
6-e~ero.l Opdat• Package Humber 0 t.Jom,.o.\-We.~T 
:Cr\. .fu rMati o"' Revision control Coda 0.0 C,fo'fe\ Ag eqata Quality Level_ 

~~,:,'- 37~ E\tJ.i~ Oo\a\'W\·,+,c.. 
M,x 4l A 

Property Code 1010 I Descriptive Information 

This material is a noxmal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 19S0 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1. ~ Material Code 0l-C=8----· __ Property Code~ 

Portland Cement Concrete 
&eY\en1\ Opdate Package Number 0 NorMo\-We.wT l: fl-fur Matt M Revision Control code 0.0 

6-('l •le.\ Ag egate Quality Level_ 
~f""\""' -z,74 E\a·," Oo\r:)"'·\+ic.. 
Mix 418 

Property Code 1010 I Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK 
Material Code 01 C.8 · -=.;:;:;,__ __ Property Code /000 

Volume 3 - Material Data Sheet 
Pagel 

beW\era.\ 

Property Code 1010 I 

Opdat• Package Number 0 
Revision control Code 0.0 

Quality Level_ 

Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 19S0 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 

t""6'I 



STRUCTURAL MATERIALS HANDBOOK Volume 3- Material Data Sheet 
Page 1 ~ Material Code Ol_C.=8---· __ Property Code~ 

Portland cement Concrete 
6eY\E'f"'c:1\ Opdat• Package Number 0 Nor-Mo.\-We.wT :Cr\. .fut'" Mah Oft Revision Control code 0.0 6-('l•te\ Ag eqate Quality Level_ 

~~o• ~,~ E\ai,i Oo\o""'·,+k. 

Property Code 1010 I Descriptive Infomation 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 Material Code 01 CS· -=----- Property Code~ 

Portland cement concrete 
be~ero.\ Update Package Number O 

Non\'\.o.\-We.~1" :Crt~rMatiM aeviaion Control code 0.0 
C:,.(~lfe.t Aq egate Quality Level_ 
~"",::,c. ~,-4-: E\n.i~ Oo\o"'·d-ic.. 

M,x 43 A 

Property Code 1010 I Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3- Material Data Sheet 
Page 1 P1"'\, Material Code 01 ..... C....._S __ • __ Property Code 1000 

Portland Cement Concrete 6-e~er-a\ Update Package Number 0 Nor-Ma.\-WewT :C "'-~r.-Y'.ati °"' Revision Control code 0.0 6-C-'l·te.\ Ag agate Quality Leval_ 
~f"'lP'- 7-7+ E\n',r\ Oo\o\'W\·,+,c. 

Property Code 1010 I Descriptive Information 

This material is a nomal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 Material Code 01 C..S · --------- Property Code 1000 

Portland Cement Concrete 
6-eY\E'f"O. \ Update Packa9• Humber 0 NoNtta\- We.WT l: ~ +o rt'V\a"ti Or'\ Revision Control Code 0.0 b('l'le.\ A9 e9ate Quality Level_ ~""'°' ... ~,+ E\n.i" Oo\o"'·,+,c.. 

Mix 43A\ 

Property Code 1010 I Descriptive Information 

This material is a nonlal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in ~~oo. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 ~ Material Code 01 CS· -------- Property Code 1000 

Portland Cement Concrete 
6e~er-a.\ Opdate Package Number O NoN't\o.\-We.wT :C ri. .fu rMati o,, aevision Control Code 0.0 C,f))-.e.\ Aq egate Quality Level_ c..o""' pt 7-7"4-. E\o.i" Oo\o""·,~c.. 

Property Code 1010 I Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 CS · 

fv\b( 41 A 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type .D[ 

Fine Aggregate 

Coarse Aggregate 

Property Code 1220 I 

cc I oti v,, t\umlrAtty >, 

Property Code 1000 Page 2 

.ffucmp:boo 
Opdate Packa9• Number O 

Rev1a1on Control code o.o 
Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

5/do 2.001 

(225 22l I 

202,tt, 2.22.2 

2421 

Processing Infoi:mation 



f""'\ STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C:S · 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type ll[ 

Fine Aggregate 

Coarse Aggregate 

--
Water 

Total 

Property Code l000 

t1-tocn:va±i on 

Page 2 

Opdate Package Number O 
Revi■ion Control code 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

4u, 2.001 -- --
\ ':>lo2> 2.2. ll -- --
2oS4 2.'2.2.2. --

-- -- -
'2.'30 2421 --

-- 401'0 

Wi,,")n o-t- 11.,rr+c»r ..._,,. c.. ~~t"ived +""'- . I ~ nrtio trf OS4. __.,,. ._ __ ,. 
-

Property Code 1220 I Processing Infoamtion 

(o)C(o)t '3o-",n, pns~ were ca.~-t +rorM +ki.s ~rial to de-fermi11e. 
~ \4?>eurt1l s+re~tk, s-ta\i~ ntod\Jlus o-f 41?.lo.stic.i-t-v dynarMic:. 
fl\adulu!. ~ eia:,1ic.i+y, o.i\d pulse. veloe·n-y. 1~ollowil\~ +leJCura.\ 

Tes~ ~e•m et'd.s wetc. ~m~ ill COtKfN'SSiOfl as "-in, "'wlodi-fiE'd -=::a.:. 
"' c..ubis. G.,,c1z-it1. cylinders were Ccls+ +a drlerm'1t\e. COtMf~S.i~ 

s-tr-e.t\~-th Q.1° Z.t, do.~ c:iyf\C,oMi'- rnod'11u.s o-,. ~\ostic..n-y 
I 

a.1td stat-tc.. 
wtoch,w.s o~ elct.s-t,cit-y, 



STR~CTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 c,S · Property Code l000 Page 2 

rt.fur a±i on 
Opdate Package Number O 

Reviaion Control Code o.o 
Quality Level_ 

Mix 42.A 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

Constituent Material 
.3 3 Property 

kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type J% Slo7 2.001 - --

Fine Aggregate 12.'2.2 2.2l I -- -
Coarse Aggregate - 2as3 27.'2.2, 

- - - -
Water 2.44 2421 -
Total ~lllo -

w4!·'" k-t 0~ '-J~f' ~II C.. ,l4a,-iyed .c~- • I I - ~ nn-io tn o.4'-3 • __ , .... ·-· 1• -

Property Coda 1220 I Processing Infozmation 

re, crtivt- b:umlrJi:ty l, 

: ~)(lo-,. 30-'1n, pr,s,M~ ._,,re ca.~ ~roM t'tlis mcr\-eda\ ;-o 
- de:t~rm·,ne +\e-,rura\ ~~r.~1-k ~NI. dy.Mt'Wtic. Modu\os o~ 
- e\t.ls-t\c.i~, Fol\ow,t\j ~\~y:u~a., +e~-ts, beam erub were. ~ffl:f 
~ ·,f\ eomp~$~iot\ Q.S. lo--ln. modi+iecl C\Jbes. {p)(t2.-in, C'/l\nd.1:?rs 

wena cast +o c:irtermitte.. 29 -rJ.o..y eo~pN'ss·,ve. 9tren~th. · 



~ STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C:S · Property Code J.QQ.O Page 2 

Mix 42.13 

Property Code 1210 

ri.fuc ra±i on 
Opdate Package Number 0 

aeviaion Control code 0.0 
Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

,3 3 Property 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type .rl 42.i 2.001 -- --

Fine Aggregate 1311 2.2. l I --
Coarse Aggregate - 20S'Cf 2.'2.2.2. 

-- -- -- -
Water '2.'3'5 2421 --
Total -- ~2. 

\Ala·,.,,. In o+ \l~f1"N)t' ~•11 c.. A.el"i~ed ~f'nlM 
•. I _ I -': r«t-io il-f O. s.;-. _ .. ~ -~- ,. 

-_,. 

Property Code 1220 I Processing Info1:mation 

~e~ =-;ju~II/J~:tttuiaa 
--

1s, )(lo>' 3o-·,n. priS.M!. were. ca.~1" ~roM this mt.rlerial -to -
de+erm·,ne. +\e')tor~l stret\~1-k ~1\d dyMmic. Modv\vs o{ -
~\a.st\c.i~, Fol\o~"''j +\-eyuro.\ +e~~.s., beowi erub were. tes.-tecf --1f\ eomp :es.5iof\ Q.S lo-ln. Modi+iecl C'-'bes. (,,)(12.-it\, c:.yllnd.ers . .. . . 

2 73 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 CS · Property Code 1000 Page 2 

d.fucra±i on 
Opdat• Package Number O 

Revi■ion Control Code 0.0 
Quality Level_ 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
Constituent Material kg/m lb/yd Code 

Portland Cement 
2.001 ASTM C 150, Type .rl 5&>4---

Fine Aggregate -- 12\4- 2.2 l I 

Coarse Aggregate -- 2~,oq 2 2:z.2, 

-- - -- -
Water 42.37 2421 --
Total -- ~+ 

We",ak-t of 1A.1N"tt)r 'Mil c.. APl'"i'led +~lM __ ,.,. · ---/~-_;:.-~~- rdl-io trf o.4"2. • 
-

Property Code 1220 I Processing Infocnation 

Cot1ere1-& ~111t~ ~t,.. ~~u~ ~~ ~~ in a maiit=m :tt: g =::a: :::m=== o.\!-=o -JI~ HU2S 
Cela:th& b.YmitA~ l. 

-
lD )(fo ,c 30 • '1n, pr-,sM~ ~,re C4~ ;n,M this mtrltria\ -to -
de'tefW\ine. +\e,roral S11'et\~1'k 41\d dyM"'ic.. modv\vs o~ -
7\ct~Hc.i;X: Fol\ow,t\j +~¥ura.\ +e~~s., beawt · end~ were. 1es:tecf --1f\ Comp s-~ioti Cl$ lo-ln. Modi~iecl C\Jbes. t,,)(12.-i1t, cyllru:lers -· . . . 



~ STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C:S · Property Code J.QQO Page 2 

~ 

ti.fur ra±i on 
Opdate Package Number 0 

Reviaion Control Code 0.0 
Quality Level_ 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 
lb/yd 

3 Proper'ty 
Constituent Material kg/m Code 

Portland Cement 
ASTM C 150, Type lJt 42$" 2001 -- --

Fine Aggregate -- 1'3~(o 22l I 

Coarse Aggregate 203b 2"2-2.2. --
-- -- -- -
Water '2.3D 2421 --
Total 4047 -

w~·,,.n o.f. ~ll'r"N»t' ,._,n c.. Aflf'-i"led ~th- --~, . ___ 1- ~ rdtio trf C>.~4 • 
__,, 

Property Code 1220 I Processing Infozmation 

cc, crti YC: b,umicl iiy >, 

~ )(lo>' 3o-·,n, priSM~ ""er-e. ~ci~-t ~roM this mtrl-er-ia\ -to 
-de~rm·,rve. +\e}t\Jf"Al s+re"~-ti\ ~M dy.Mmic. Mod\Jh,s ~~ 
·e\a.st1c.ii-y1 Fol\ow,t\j +\~yuro.\ +e~-t.s" beawi encl$ were.. m-tecf :·,f\ Comp~-e~Si'=>n Q.~ <o-ln. Modi+ied C\Jbtts. u,)(12.-i~, cy\inciers ~ 

- were cost +o c:iei"-erm,t1e. 2.9 -d.o..y Co~pN-ss·,ve 45>-tn?n~th. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol~C:i:::::..S--.· __ ·Property Code l000 Page 2 

;i-fucma±ion 
Update Package Number 0 

aev1a1on control code o.o 
Quality Level_ 

Mix43A\ 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 
lb/yd 

3 
Constituent Material kg/m 

Portland Cement 
ASTM C 150, Type .rl 5~ --

Fine Aggregate 1220 --
Coarse Aggregate -- 201c, 

- - --
Water 2$\ --
Total 4oq4 --

\tJ4?"111ln o~ ~•n'N'r ,..,,. c... d~r-i'l/ed +rn- -·· ~ --- ~--: .. -.--~-~ rcdio ,,rf D.41-1 • 
..,, 

Property Code 1220 I Processing Infocnation 

Ce' qtiye.. b,umitf!t)'1 

:1.o l<to )t 3o-·,n. pr,s.M!i. were. ca.c; ;roM +his mo:\-erial -to 
.de-\-ef'W\in~ +\e1tora\ S11'el\~1-h c:\t'\d dyMmic.. Modulvs fJ-9 

Property 
Code 

2.001 

22( I 

2.2.2.2, 

-
2421 

· e\a.sttc.,iy, Fol\ow,nj +~¥ura., +e~-t-.s., beawi ends. were. iesa1-e(.f 
· .. ,f\ eomp~isiol'\ ca.s lo-ln. ModWiecl CtJbes. lPlC12.-i~, C'Jlinders 

... were cast +o det-ttrmit1e. 29 -d.°'-y CoW'p~ss\ve. ~~th. · 



~ STR~CTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material Code 01 C,ff Property Code l000 Page 2 

14"' 

0pdate Package Number 0 
Rav1a1on Control Code 0.0 

Quality Level_ 

Mh< 43 A2. 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type _m 424 2.001 -- --

Fine Aggregate -- l '3'=> I 2.2 l I 

Coarse Aggregate 20# 222.2. --
-- - -- -
Water 2433 2421 --
Total 40lo'2. -

w~·,,..1r,, o+ ~mer wn c:.. d.~r-i-1ed +f'nlM ~• -~~- /.- ~ r«tio trf o.ss. -

Property Coda 1220 Processing Infomaation 

lSJ lCto >t 3o-"1n, pr-iS.M!. ~ere. ca.~-t ~roM this mcn-edal -to 
dc~rm·,ne. +\e,ror.\ S11'et\~#\ ~M dy.Mrw1ic.. Mocfoh,s o{ 
e\Q.s-tic.i+y, Fol\ow,o~ +~¥ura.\ +e~~.s., beawt ends- were. -res.~ 
.. ,t\ Compc\a~~iot'\ Q.!> lo-ln. ModWied C\Jbes. u,)(12.-it\, cy\lnd.ers 
were ca.s1" +o d~ermitte. 2.9 -do..y CoWY\pl'"'l!'SS'1ve. '=>i"rm~th. 

a..77 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Coda 01 C.S • · Property Coda ..1.QQ.O Page 3 

Portland Cement Concrete 
~~~ml Opdate Package Number O 

"1 °r:mo.\- W:e ~ wt Rav1a1on Control code 0.0 ;~ ~ioo &(9:v(\ Ag~agate Quality Level_ 
<..-.-;Pc. ~i4. E'lai" Oolomi-1-ic. 

Property Code 1310 Baseline Infoz:mation 

Mi2' IJt>, 
28-Day Compressive Strength Values Property 

Code 
MPa psi 

4\A 5'i00 -- --
42A 4-loloO -- --
43C I s100 --
-43A I . SVoO 

-- --
Average Compressive . 3022 -Strength 

All specimens were fV\ o, c:t ~\Jr-ed ~or '%9. dO.V!, . Egc.b ~gl!&e: l~-kd obaw!. 
""'°IU&--E •• ~~ +k&. - - - - t'\~-& _ ... _.,•,v@ .::'" :-- . _..1 ~ ~t'f\""' +h~@ ~ 'it 12-," ,- _:-;. .. :.... _.:: . . . .. . 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
r-"\ Material Code 01c.a· --------- Property Code .lQ.a.O Page 3 

Portland cement Concrete 
C~-aeml Update Package Number O 

~ oono,\- \th:~ b"t IA~o~ioY) Revision control code 0.0 &,~v~\ Ag~egate Quality Level _ 
~ri""-c. -;;4, E'l~if\ Oolomi-1-ic. 

Property Code 1310 Baseline Infommtion 

Mii IJt>, 
28-Day Compressive Strength Values Property 

Code 
MPa psi 

4\B 34\0 --
42B 2~l0 --
438, 3<tSO --
43A2 3010 -- --- --

Average Compressive . 3022 --Strength 
-I 

r'f\Oi s1: c.:vr~d .for All specimens were -z& elo.x~ • Egc,k i0a\~e. lisim ghlM!. 
- ~:+kA - .... & ~o""~_.-~,·.ve ~ :-- _ _. !.. "'-"""IM +k~~ I,,. .j •~-lft ,.... ... :~....,:-, • -... . .. ~ 

. 

J 19 



' STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material Coda 01 c..G · -=----
Port an Cement concrete 
No'("nlQ.\- Wa.iakt · 
&rel.v e..l A99'fe9ate . . 

Property Code 2000 

Constituent Material 

Portland Cement 

Property Code 2.000 

CraM,Ttt4t!rrt' Mlll"'tet'\o. \ 
0:f\cl P mnc. 

Page 4 

Opdate Package Number O 
Rev1a1on Control Code o:o 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or ~roperty Value Code 

ASTM C 150, Type Ji 2.001 

C.3 s /1o 20,0 -
C2, S 1 'lo S1.0 -
C 3 A, r/o 4-,,S -
C~A-~ % l~,1 -

Fh,~,ies~ % Pas~inJ .. sc,.~ 2.\2.0 

I.Jg, 3Z2 Siev~ -
(ASTM Ci ~3Q~ --

6 !le Dg~1 81 a iii~ '3<o7.q 2.\03 

· 0,', c- pcnneabi lity -
~~ ~2./~ -

Fir1enes;, ~-~ lG\1,5" '2..\0\ 
-r\JM>\t.ii I M kj 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
fl""\. Material Code 01 C-&3 · -------

Port an Cement Concrete 
Normc..1-WG.i~kt . 
C:r':"A. v e. I A99 ~9ate 

Property Code 2000 

Constituent Material 

Portland Cement 

~, 

Property Code 2000 

CoM+Hu~rrt: Mo.°"'et'lo. \ 
p.f\d P\g;ifi4 

Page 4 

Update Package Number O 
Revision Control Cod• 0.0 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or Property Value Code 

ASTM C 150, Type Ji" 2.00\ 

C.3Sl 'lo 2.7,0 --
Ca.Si% 5.S.O --
C. .3 I\. "7o 3,5' -
C4A-F, °lo s .. z. --

Fine..ie.st, 'lo Pas~irtJ - q4,1o 2\2e 

t:J.g, 3Zz Siev~ -
{A$IM C ~3Q~ -

'Fi~raie~ 81 Q)C:e- .350.\ 2\03 
; 

-a·, c-,~,m~sb,liiy --
+est, M~/~ ! -

R~et\ess., WJ-~ner ¼ \ q-z.., 0 '2.tO I 
tvrb,tA,~ '1 fY'. ~ 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C-ei · ----

Property Code 2000 

Constituent Material 

Portland Cement 

Property Code 2.000 

CeMi:'rtu~,¢ M~t""lQ \ 
Q.f\cl P\AA:ti<,, 

Page 4 

Opdata Pacta9• Humber O 
Revision Control Coda 0.0 

Quality Laval_ 

Constituent Material Information 

Material Description Property Property 
or ~roperty Value Code 

ASTM C 150, TypeJi° "2.001 

C.3 SI. '7o 25',0 -
Ca. S 1. 'lo 4e,.o -
C. i:1 A" 6'/o (p, 2. -
C4 A-F, '7o \.3,'c -

Fh,~rte.s3 % Pas~inJ . 94,4 2.\7..'o 

A/.o., 32.2 Sie"!:. -
(A~T~ C. ~3Q] --

Finrne$~ B\a,ne 3'o4,(p ~ 

· 0· ,r-pg rt'\eg.l,·, \,{;Y -
-test, M"l-L'rJ. -

R"':f.,"'ds,~r- \ qlo,S' "2.10 l 
rbid., 1 TA¾, 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code 01 c..G · ----

Port an Cement Concrete 
NorMQ.\- Wa.i kt . 

-:--.......... ..........,_ A e t 

Property Code 2000 

Constituent Material 

Portland Cement 

Property Code 2.000 

Cen$+·cb='e.rrt: MA-tel"'lo. \ 
Q,:(\cl p \g~+]t;. 

Page 4 

Opdate Pactage Number O 
Revision Control Code 0.0 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or ~roperty Value Code 

ASTM C 150, Type Ji' 2.00, 

C.3 S /7o 29,0 --
Ca. S l 'lo 52,0 --
C3 A, 610 5,3 -
C~A-~ % '-1. 3 -

Fin~rte.s? % Pas~irtJ . q4,(o 2,2s 

Alo., 32.S Sieve. -
(A-$TM C: ~3Q~ --

Firttt4}e$6 Blaine. 3fD3.'3 2(03 

' ~f, r-12e tm ttQb, \\~y -
-+e .it t!!!1,./ ~ -

Ftr.e~2w~~ 'q \,.$" 2\01 
+ur~, i"'-: 1 M ~ 



\ 

STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material Code 01 __ ce, ___ ·_· __ Property Code '2000 Page 6 
Portland Cement Concrete Co1\~-ti+v!m: ~a.ttn a\ Update Package Number O 
~ of'"mgl- ~e'\~b"t o.:ad, ~~~:tl'- Revision Control Code 0.0 C:z:CAlte) Aggregate 

C-g~re.+e. ~(O~!CfU~.S, Quality Level_ '5ec-,ec-, ~-"74. E\aif\ Oo\(Wfti+ic. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m Sblo lb/yj 2601 

Water-Cement Ratio o. 0.4aO 2603 -(by weight) 

Slump mm 2,"3 in. 2631 
a1r- eo~~ -- ,.~ ~ 

. 

Reference Documentation 

Kllepr, Paul. ·1.cma-T1me Sludy of Cawn& ..,____ ID CcmcNca. Qapw 10-...... llapon , 
on Saaacb IDd Bludc Pl'operdll of Ccmcnca. • ACI 10UUW.. hocl"""'1, Vol. 54, No. 6, . 
Dnrmber 1957, pp. 411-504. (awpbad u ...,_ Z,,,,,,,,,,W.V.,,.. RXDat, Pwdwt Cemtm 
Allocladon, Skokie, PebruuJ 1951). 

McMIDaD. P.L, wl Tylar, LL. •1Ama-T1m1 S&udJ of Cemtm ..,...__ ID Comnte. 
Cbapw 1-lllltalJ Uld Scape.· Aa JOUUW.. Procntlblp. Vol. 44, No. 6. PebruuJ 1941, PP• 
4'1~53. (1epaimlld • Rawda ,,..,,,,,.,., ..... RX026, Pardaad C.... Alloclalaa, Skalde, 
Aupll&1941). 



' 
STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 

~ Material Code 01 ..... c.B ...... ·_· __ Property Code '2.000 Page 6 
Portland Cement Concrete Co'(\~1'°•1tu!fi! M.Cl1"ffi a\ Opdat• Package Number O bl or~l- ~e)~b"'t 

a.~ e~~±i'- Revision Control code 0.0 
l',:(o,·,e) Aggregate 

L.Ot'\CC"e'+e. eCQ¥!eCf• e~ Quality Level_ '::.>eri ec. ~ 74 E\aif\ Oo\affli+ic. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 424? lb/yd
3 

2601 - kg/m 

Water-Cement Ratio 0. - 0.54 2603 
(by weight) 

Slump mm 2,4 in. 2631 --8,r- Com-m-t;_~ '2,o ~ 

. 

Reference Documentation 

Xliepr, Paul. •tcma-11me S1udJ of Cemenr Perfmmaw ID CaD&ntil. Cbaptal' 10-Plopa Report, 
on Shn&Cb and Bludc PJc»pMdll of Coacnca.• ACI JouaNAL, ""-""""• Vol. S4, No. 6,. 
December 19S7, pp. 411-504. (1WjW-■cl u ..,,_ ,,..,__, B ...... IUtDII, PanllDd C.... 
AJlodldon, Skokie. PemullJ 1951). 

McMDJua. F.ll., and Tyler. LL, •tcma-Tlme SludJ of Cemem Pmanllua ID CoDcNl8. 
Cbaptal' 1-HlaarJ ad Scape.• AO JouaNAL. Procntllafl, Vol. 44, No. 6. PelnalJ 19'1, pp. 
441-453. (1ep1bacl • ~ ,,..,__, ..... RK026, Ponllnd Cement A-aodedan, Skaldl, 
Aupc1941). 



' 
STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01_c.e, __ ·_· __ Property Code '2.000 Page 6 
Portland Cement Concrete Cotl~-t·,tum! ~o.ttri C\\ Opdate Package Number O 
b} of"'m2.l- ltlel~b"'t O.:oQ e~g,,s.±i'- Revi11on Control Code 0.0 C,·CQ :,e,) Aggregate 

c.e~re:+e eco~~c:tie~ Quality Level_ 'Ser,ec.. ::?. "74 E\aif\ Oo\affli+ic. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 
_ kg/m S<o7 3 

lb/yd 2601 

Water-Cement Ratio o. o.~ 2603 -(by weight) 

Slump mm 2.s in. 2631 
8ir Contm-t;,% -- l."2. ~ 

. 

Reference Documentation 

Depr, Paul. •Laaa-Tlma Sludy of Cemea 1'wfarrm ID c:cma... Cbapm 10-,..._llapon 
an 5nDada ad Blulk Ptope.1111 of Caacnca. • ACI 1GUaNAL. """-""""· Vol. 54, No. 6. . 
l>nrm:,., 1957, pp. 411-504. (14Wbad u .__,. ,,.,,.,,,,._, B.,,.. IUtllll, Pcwdaud C.... 
Allodltfon, Skokie. • ...., 1951). 

McMIiian. P.L. 11111 Tyler, LL. •Lona-Time Sludy of Cawm Pmanlrmca ID Concnta. 
Cbapcat 1-lllllmr Uld Scope.• ACI JouaNAL. ,.,__,,,,,.,,, Vol. 44, No. 6. PebnlalJ 1941, PP• 
441-453. (14Wlmad • 1faltln:la,,.,.,,,,..,., llrl&lla RXOJI, Ponland Cement Allocladoa, Skolde, 
Aupa1941). 



f""'t\. 

\ 

STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 ... C.S ____ -_. __ Property Code 2000 Page 6 

Portland Cement Concrete Cott~-titu m! M.et-t-fri t'.A \ Update Package Number 0 b:l of"maal- ll:!el@b"T a.oo, e,ru.+i" Revision Control Code o.o 
6:CM&) Aggregate 

C&Y'\Cc-rle eCQJ2ecf1 e~ Quality Level_ 'Seritoc.. ~,4. E\o\f\ Oo\011\itic. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 427 lbtyl 2601 

Water-Cement Ratio 0. o.5~ 2603 -(by weight) 

Slump mm 2,1 in. 2631 
a 1 C Co~ ~ --

~ 114 

. 

Reference Documentation 

Deaer, Paul. •Lema-Time Sludy of Cemem ._folam ID Cementa. Cbapw IO-Prop911 llaport . 
OD S1l'enldl wt B1udc Plopealll of Ccmcnta. • AO JOUINAL, l'roa"""'1, Vol. 54, No. 6, . 
December 1'57, pp. 411-504. (IWjWlaatad u RaMrda ~.,,,,.,,,. RXDII, Paldalld C.... 
Allodadoa, Skoldl. PebruuJ· 1951). 

McMD1aD. P.L, and Tyllr. LL, •Lona-Time SludJ of Cemem Perfmmanm ID c:cma... 
Cbapcer 1-lllllarJ ad Scape.• ACI Joumw., ~. Vol. 44, No. 6. ..,_,, 1941, pp. 
441-453. (reprllad u Rallftla ~ B1l&dn RX026, Paldand Cement Allodadan, Skalde, 
Aup&1941). 



' 
STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol __ Cf,_._. __ Property Code '2000 Page 6 

Portland Cement Concrete Cof\~~i+u!itt ~o.1-fti a\ Opciate Package Number O 
~ of";mal- ~eJ~b-t o.~ 2~tirl)'- Revision control code o.o 
6:CQ :te) A99re9ate c.e~,e-t-e. eC2r2td:i eJ» Quality Level_ 
':>ec-ie,; ~ 74 E\aif\ Oo\OtAi+ic. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 
_ kg/m 5b4 lbtyi 2601 

Water-Cement Ratio o. 0.42. 2603 -(by weight) 

Slump mn 2,7 in. 2631 
81c Corrt-m-t;~ - '2.1 \ ~ 

. 

Reference Documentation 

Depr, Paul. •Lema-nm. SludJ of C-W. Perfarllllw ID~ Cbapllr 10-ProlNII ltapaft, 
OD Saaada ad Blullc .,.,,._. of e:oaan._• AQ JOUINAL, ,,,._.,,,,,,,, Vol. 54, No. 6, . 
DI-umber 1ts7, pp. 411-504. (zaprtmad u Ra_,.~..,,.,,,. RXDII, Pcwdaaad C.... 
Allodldon, Skolm, PebluuJ 1951). 

McM111aD. P.L, IDd Tyllr, LL. •Lcma-1'11111 SludJ of C..., Perfarmaace ID CcmcNc8. 
Cbapcar 1-lllltmJ wl Scape.• ACI JouaNAL. ,.,...,,,.,., Vol. 44, No. 6. PebraalJ 1941, pp. 
441-453. (npabdad u Ra_,. Dqt,nntat Bllllflln RX021, Panland C... Allactadaa, Skalde, 
Aupc1941). 



~ 

' -
STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 CS· Property Code '2000 Page 6 

Portland Cement Concrete Co,n~-t·, tu fa! ~t:1.tfr, "\ Opdate Package Humber O ~of'~l- ~e,~b"'t o.Ni P\O.$+)L Revision Control Code 0.0 
u:CMe) Aqqreqate Quality Level_ '::>eriec; '3"14 E\ai~ Oo\n-Mi+ic. t.o t"\Crrle ~cor2erf1 ~ 
M'ix 438 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 425 lb/yl 2601 

Water-Cement Ratio o. 0.5'4 2603 -(by weight) 

Slump DIil "2..~in. 2631 
8)r- ~m-e>\1;% -- 2,CS' ~ 

. 

Reference Documentation 

C.emel\f A-ss.oc.ic.:tio.c I Sl(a"ie1 rqq 1 .. 

Kliepr, Paul, ■Lant-Time S1udJ of Cemem PwfonDaw In erm. a...- 10-..... .,_ I 
on Straatb and Blade PtOJ,Mdll of c:oacr., • ACI JOUUW.. l'nla..,,, Vol. 54, No. 6. . 
1>1nmber 1957, pp. 411-504. (r8JWlmlid u Ra_,.. i,,,,,,,,.w,,, Blllldn RXOII, Panlaad Cemem 
Allodadon, Skokie. Pemu■IJ 1951). 

McM111aD. P.R., wl Tyllr, LL, •Lant-Time S&udJ of Cemat Pwfanlrmca ID Crm. 
Cb1JW 1-HiltmJ and Scope.• Aa JOUUW.. Pl'OC'fftllall, Vol. 44, No. ,. PlbnluJ 1941, PP• 
4•t1-453. (upabdld u Ra•on:11 Dqt,n,nnl Bll&dn RX02f, Pardand Cement Allodadcm, Skokie, 
Auaua 1948). 



\ 

STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01_.C.S.....,·_· __ Property Code '2.000 Page 6 

Portland Cement Concrete Co't\~-t·ltu~ ~~1-fri a\ Update Package Number O 
b}of"mg.l- ~e)~h-t 

O.:oQ e~~rll'- Revision Control Cod• 0.0 
Cl·CQII&) Aggregate 

C,.e V'\Cre-te. em12eei:i e~ Quality Level_ ~eriec;. ~ "74 E\aif\ Oo\Offli+,, 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m .5b4 lb/yi 2601 

Water-Cement Ratio o. o.±f 2603 -(by weight) 

Slump mm 2,t in. 2631 
81 C Co~ ~ -- I. C\ ~ 

. 

Reference Documentation 

Depr, Paul. ·1.aaa-11me Sludr of Ceeen& 'Pelfarrm la CcmcNla.- Cblpm' 10-...... a.pon 
cm Slnql:b ad Bludc Piapa.1111 of Caacnt8.• ACI JOUINAL, l'rocf,.,.,,, VoL 54, No. 6, . 
DecemNr 1tS7, pp. 411-504. (lijWIIAd u Ra.,. Dqa,au,u.,.,,,,,,. IUCOII, Panlalld C
>-nacladon, Skolda. FlblualJ 1951). 

McMD1m. F.lt., ad Tyllr, LL, •toaa-'l'IIM Sludr of Ccmmt Perfonlllw ID c:cma... 
a,apw 1-lllllmJ wl Scape.• ACJ JouaNAL. l'rNHtlblll, Vol. "• No. 6. Pellluu, 19'1, pp • 
...-1-453. (lijWlmlld • Rafllffla Dqa,aulu llullflln RD2f, Pardalld C... Aaoclllkm, Skolda. 
AuaulC 1941). 



\ 

STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code 01 .... c.e,_·_· __ Property Code '200 0 Page 6 

Portland Cement Concrete Cotl~-r·,tuffi! M.t1.ttri o.\ Update Package Number O 
~ or-mg_}- ~e)~b"'t 

o.~ e~Q.S.fi'- Revision Control Code 0.0 
6::CP.Jle) Aggregate 

c.e~('e.+e. ecorled:"1 e~ Quality Level_ 
Sedec. "':2, i4. E\ain Oo\~ttic. 

M'i}< 4-3AZ. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 424 lb/yi 2601 

Water-Cement Ratio 0. O.$S 2603 -(by weight) 

Slump mn 1J_ in. 2631 
8)r Corrtm1;~ -- 2,2.. ~ 

. 

Reference Documentation 

Depr. Paul. •Lana-Time SludJ of Cemem Perfm ID Cement&. CbaplR 10-,,.._ lapon, 
cm Slnnp and Bludc PropiM'dae of c:oaa... • ACI JOUINAL. ,,,.__,.,,,, Vol. 54, No. 6, . 
December 1957. pp. 481-504. (1wpab11N u RaMl'dl D,pt,,t,,,MI B,.,,.,,,. RJCOII, PanlaDd C.... 
Aaoc11doa, Skolde. PeblullJ 1951). 

McM111ua. P.R., and Tyllr, J.L, •1.oaa-11me Saldy of Cemem Perfm ID CcmcNte. 
CbaplR 1-lllllarJ and Scope.• ACI JOUINAL. ,.,_.,.,,,,, Vol. 44. No. 6, J'eblullJ 1941. pp. 
441-453. (1epzimlcl u Ru"'1da Dqt,nm-, B..a.tln RXOJ6, Pardlnd Cement Aaoclatlcm, Skolde, 
Aupc1941). 
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STRUCTURAL MATERIALS HANDBOOK Volume 2 • Supporting Documentation 
Material Code OlC:,S~. Property Code ~ \ Page 1.3 

Port an Cement Concrete 
Nor-Mg,)- \Je,~h1"' · 

G Co, 'le.\ Aggregate 
~E.r-, ,to. c\oMrt-,c. 

Mix No. 

$IA 

CoW\pr-e»We Stcen§th 
yecw$:Dms: 

Opdate Package Humber O 
Revision control Code o.o 

Quality Level_ 

( 142.0 , <~o> (loS-4,Q) < e3eoo> < Sc20) cqqqo > ( l OISO) , 

) 

( 

( 

Average 
) ( ) 

Shc-iti. Moc:H~ie!el cub~~ wen.. m~cs-t--cured l>t'\tl I tt~"t. Modi ittcf ~vbe.S 
were. ~steel Clccon,lir\j -to A-$~ c.1 lto pro~avreJ.. Li~-tetl !ltr~rt_tf"th.S 
~of'f'E'~f ond -h> -rhe. ~\/tn:t~e. -trorn Co +e~+s .. The- Co"'lp~ssi'fe. -s1"rll"l-'th 
o+ c.y l, rtd.t-r.s ar'lcl Modi+l eel cvb~ ean11oT be. compotr-ecl al ire~tly 

be.caus-e o + di~er-cu,e.~s. i ti\ -tk.e Q.spec.1" ~+io o~ +ke specl m~tts. 
For Moist C\lrit\(\, -t-ke COW\pre.s~ivc. ~t-ren~+k o~ &>-lf\, mor.Ai~iec:/ 
C-vbes ,s G\ppni-1iMCA.tely 4°7,, j re-~r -th.a.I"\ +~-t- o~ &ax l'Z.-in. 

C 'f H f\<:A«°S ( R-e.+, I } , 

) 

*~E'Qf'S 

Q912.o) 



STRUCTURAL MATERIALS HANDBOOK Volume 2 • Supporting Documentation 
~ Material Code 01 CS -· 

Port an cement Concr•t• 
NorM.a.)-1,Je,~"'t" · 

regat• 
'"' Oo\oMrh(. 

M.'ix No. 

Property Code~\ 

u \+·,mo:te-
Con,pre:,.:!,ve $tcet1.~tb 

Y<:CSYa 1J me 

Page 1.3 

Opdat• Packag9 Humb9r O 
R•vision Control code o.o 

Quality ?Avel _ 

?,+~EQ(;S 

< 700 > (2590> (42.2.0) (b440) CiDS5"0) <7S:70) (70~0) (7340) 

(. __ _ (. __ _ (. __ _ 
. ___ > c. __ _ (. __ _ 

(. ___ ) 
Average 

(, __ _ 
Shc-i,i. ntodi~ie:I cub-e!I were. n,acs-t-cvt"ftf Vt\tl I tt~+. Modi it!'tf evb~ 
were. t-t'~t-ed o.ccon::titlj -to A~TTv\ c.1 lto pro~d\Jre:.. Li~-tetl ~+r~rtq-tks 
cof'f"'e~pond ~ -rhe. ~'ltnt!)e. .;rom (o +e~+s .. The. Cowtpr-es.si~ -s1"rl.-t,th 
ot- t:y B .,d~r.s a"t:l modi+.} ed cub~ et.tntaoT be. comp«.r--ed cl ire<?.tly 

be.cause o+ di~el""enc:es. ivt -t-ke a.speeT rt-A.+io O"t' Tke spe~lmft'IS. 
For Moist ~urit\(\, +ke COW\pre.s~i vc -st-ren~+n o~ to -lf\, mooli.f.iec:/ 
c..ubes is- Qp(JnJ-tiMG\tely +°l~ j re«t-er ..\-~f\ +no..-t- o~ tox t,-in. 
cy\i~cA~ (~-e.+, I), 



' STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
Material Code 01 C.B-. Property Code __ Page 1.3 

Port an cement concrete 
No"n't\0.\- Wei~h"t- · 
G-r~v~l Aggregate 
er· · lomiti, 

Mix 51 A 

Fie)( ur-a\ S~-tk -f ~st R.ei~l~ 

Update Package Number O 
Revision Control Cod• 0.0 

Quality Level_ 

~•~ No. -+or Moist- Cutef PnsM_c. ,-~M·tf Po·,t\-t L.o a.cl in.,. .. M Pa. ( PSU at: 
l d..o..'I ; d,4."c. 2.sdo..vc. 3mo~ I veo.r '3 vear.s 1ovears 

5l A 
< '2.lS ) < s:~o > c :zoa: , ( e,t,o > ( 94-S: ) < 3es>: ) ( /OQ5 ) 

( ) ( 
-
, ( , ( ) ( ) ( ) ( ) 

-
( ) ( , ( ) ( ) ( ) ( ) ( ) 

; 

( , ( , ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( , ( ) ( ) ( , ( ) 

{£)',('4J')C3Q•it\. prisM~ w~re. ~ois-t- cured vmi\ -+est. -PrtSM5' were -te$'ted 
M.Corclil\~ "\a M,iM Ci& w'rtk \oak, QflP lied «t- +he +hin:1-poll'lt:!, 

0 .;. Q't\ \~- n, ~p~n. Two ~l~,curo..l breaks wer-e. ob1-o.\ned ~rom 4i!QCh 
speciMet1.. Llsttd ,.tN~9+h~ C!or-t"-e~p""d to fke o.v~ra~e +row, t.re.ts. 

34 ~ear 



STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
~ . 

Material Code 01 C.B · Property Code __ Page 1.3 

Port an Cement Concrete 
No~\- We\~k1"' · 
6-r~ve.\ Aqqregate 
e · oloM-.+i, 

Fle')C ura\ S1'~1k ~~st Re~l~ 

Update Package Number o 
Revision Control Cod• 0.0 

Quality Level_ 

~i~ No, ~,.. Moist- Cvred Pnsm.~ ,-kH··d Pe,,t\.,. Loa.dif\o. , M Po.. 7 os·, )at: 

' d.o.'I -, dG."c. Zf>d4.vc,, 3mo~c 1 veo.r '3 vear.s 10 veo.r:s 

S"\B 
( 12.S ) ( 3~0 ) ·C 59S > ( ]45' ) (780 ) < ;qs ) c qqo ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

; 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Co')(<,~"!O-it\, pr,~"'~ w-ere. ~ois't- c\Jred vmi\ -te~. PriSMS. were -te~ 
tACCOrel\f\~ -\a ~$9TM C.. i& w·'4-~ \oad~ applied o.+ +h.e 1-hu·d-poi~ 

0 ~ Q't\ \&-,n, spa.n. -rwo ~l~,curQ.\ breaks were. ob1-a\ned ~ram each 
speciM.en. Wsttd st~1t,+h~ C.orr-e~portd +o fke o.v~ra.3e +row, w9MtS. 

34 ~ear-.s 



STRUCTURAL MATERIALS HANDBOOK Volume 2 • Supporting Documentation 
Material Coda 01 G 8 . Property Code __ Page 1.3 

Portland cement Concrete 
P?,00rn k E'lastic:. Update Pactage Number O No'('mQ.\- Wei~~T · 

(:,('Q."e.\ Aggregate Mod\l\v~ Revision Control Code 0.0 

-;,=,r\oc.. '397+ E\o.,r\ Oa\OM;-\,c. ~er~v~ Ii~C: Quality Level_ 

-
Mi)( 5 lA 

0,uv_iW\\~ i;-\a.c,+k~ Modv\vs Tes.t Res\ll+~ 
M,~ No, ~.,..· Mol~+- C.ure~ Pt"i' MS Pt1. r p~·, )( ,o .... ) 

\ dA" '7 dQ'-'.;.. 21odt'.l_"~ '3 l\llftaft'~ \ \/eo...- 3"'1et\t'S IO'IElat:S 
--., 

S"\A 
( 3,12. ) ( s,o, ) (5,72 ) C fo,SI ) C 7, 2.7 ) C 7,Slo ) C 7,S3 ) 

( ) C ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

' 
C ) C ) C ) ( ) C ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

lo'Mo )C ?,o -lt\. pr-iSMS we.re mc,is"t- c.urei:t Un-ti\ 1-e~"t. PrtSM s were. 
1"e~1-ed ~ccordin~ -\o ASTM C '2.lS", Lis-ted y4lue~ "re.-+~ 0.V'-Rl~-e. 

-tor 3 sp-ec·, met\~. 



STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
~. Material Code 01 G 8 . Property Code __ Page 1.3 

Portland Cement Concrete 
Q;,ogm k elastic. Update Package Number O No'C"'Mo.\- \ve\~kT · Revision Control coda 0.0 Mod"h'k &f"'a.'1e.\ Aggregate Quality Level_ ~er,~~ :ii+. E\°',t\ Oa\OM~➔ic. 'J..er~v~ Ti~~ 

. M,-x SI~ 

Q"_,.,._111,A·,~ ;;\a~·H'- Modvlvs Te>t ~e.s\J 11-~ 
M,l!. No, ~r Mois+- Cuf"ed Pf"i~MS. Pd ( ,:::i~·, x to""•) 

\ dA." 740.\I~ '2.toda."~ '3 NI ft,(\"\\$ l \/8:ll"" :3'1eQJ"S 1ovear.s 

SI~ 
(2,4[ ) (4,:3lo > < 5i 37 > ( b.JO ) < ~. tol ) < :Zd2. > ( Z• f I ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( , 
I 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

loY.to )C 30 -)n. pNSMS wire Mc,is-t- cur~ Un-ti\ Te~t PrtSMS were. 
-tes-ted ~c.co rd, r'\~ -\ o ASTM C '2.tS". Lis-t"ed vcllue~ "re. iN!.. o.vt.Rl!;,e. 
-tor 3 sp-ec·,me1\~. 
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Material Code 01 C,B · Property Code __ Page 1.3 

Portland Cement Concrete ~Mmk E"\a~+ic.. Norma\- \V&i~kT Update Package Humber o 
('z[a.y e.\ Aggregate M6~\JhJ2 Reviaion control code 0.0 

~eri es 3"74 C:\Qirl Oo\oMm C.. "er~u~ :O ai-e. Quality Level_ 

°"na~k. E\Q.St-t·,'- Mod\Jhl~ Te~-t- R:e~ol1"!> 
Mix No. ~C)r' t-.A o, ~-t- ~ur~A C, \iAcler.s. Pa. l '1 .Si >c IO.,. .. J 

2.«odo..v~ I \I.Par ~ Vf"Q.~ 

S-\ A 
( 5:-~~ ) <62.~ ) 

( '"' ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

; 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

ls:,~\92.-\r\, C.'J\,t'\cl~rs we~ MO\!at C.\Jc-ed u~;-i \ +e-'T, Pri$M~ Wtre. 
-tes~ occaf"cl.,t\~ -to A4:,Trv\ C. '2.lS. L..\s-t-ecl V'o.\ues, Qf"e. -tke 
o.vef"<l~e +o<" 2 ~pec·,Men~. 
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~ Material Coda 01 c,e. Property Code __ Page 1. 3 

Portland Cement Concrete '>!oom,c. E'\a~-tic.. ~Ol'"'Ma.\- \Ve.iakT . Update Package Number O 

(zcG\v~\ A99re9ate M.~d.u\\Ji2 Revision control Cod• o.o 
5er, es 3-;4- E\Qi>'I Oo\omiti' (- \iet"~U~ ::rJ a!e. Quality Level_ 

' M, x 5tS 

°'6na.Ml(- E\c:t~-t-·,c. Mod\J\\J!, Te~-\- Re~u 11"~ 
M,x No. ~~r M oi ;;t- i ,..\Jt/0,f c_. \i~cl~-r:s. PA l '15 i X IO"''- ) 

2~ tlo.,,c. I \l/OrJ~ 3 V'f)Or;:$ . 

5\B 
( ~9~) ( iP,20 ) < §?, 72 > ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

; 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

r-- <.o ~ \, - , t'\. c.'/ n ""d.~rs wef'e. Mo,s.t C.\Jc-ed \J t\"T i \ +e~T. Pr-;si,i~ wt~e. 
--teskeci occant,t\~ -to A~,M C. "2.lS. L..'\s~ed '/Q.\ues. Qt'e,. -tke 
a.ve,...o.~e ~-r 3 ~p-ec·,men!). 
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Material Code Ol __ C.=.B~-- Property Code __ Page 1.3 

Portland cement Concrete 
$1:rrtic. elastic. Update Package Number O 

Nocmo \- Wf~kt Moclu\..J$ Revision control code 0.0 
I-:- ro.u \ Agggat• 

vef"c.,i~ I1mc Quality Level 
~~rioce :!...,A_ E\oil'\ '()o\Or,I\ 'r\i G. 

rvnx 51 A 

S-to:t",~ E\ct~-\-'iL M"..lv\••~ T~d· R~.!.u~ 
M"1i klg. +o,. IA o i .!~· ~ \Ired Pri~Mt;.. P Q. { c, ~ i )( / 0 "'"- ) 

2toclo..\lc.. l "~or 3 "Pa.rs 

S:IA 
< 4-,qb ) ( 1, 29 ) (7,2'2-) ( ) ( , ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ., ( ) ( , ( , 
( , ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

u,'JC lo')t3~ -ii\. friSMS were. moist - C.\Jf"'f!td o~il ~e!-1". The s+c:t+ic. Moc:lulu.s 
w11~ &e1'~f't'1it\~d .;'raM -t\e)tvra.\ 1-~sb o~ pr\ SMS vs·,r\.~ tke ~l\ow·,r'lj 
e9...ua:ti r:.r\: 

• 
¥)1\.~r"e 

P: ~o.\ \octd on beo.m \ bo.ded Q.1° +~,n-J.- po' t\-\-St 

ot (U\ \(o-\~. C:,~Q.t\ Ur~1l'\ C 16) 
t = M·1cJ$po.r\ ole~\ec·f,of'\ 

~ = p~-, ~~o'I\' ~ ro.1'io de~-ef"'M·, t\ed +ro~ ~ o't\,c... +~s+-~ 



~ STR~CTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
Material Code 01C..B Property Code__ Page 1.3 

Portland Cement concrete 
$-\-o;tjc. E.\ast\c:. rJocmoJ- we~"'";- Update Package Number O 

MocJ.1.1\\lS. Revision control code 0.0 r~r21e\ Agg gate 
ve-r~~~ J:1 ~c Quality Level_ 

~(>r'\11>"' :!""A. El01.·•"' !lo\ol'\l\·r\it. 

s;-Q.;.·,c. E\Qc..4ir_ Mr\...lv\1tt' ,-p«;.'T' R~,!..\J\~ 

r~:~r1 i kl Ch +o,.- IAoi ~-t- ~vred Pr,f)h\~ Po. { ~~i >CJo"''°) 
2.'oclo..\lc. l veo.r- 3 'IEtarS 

5"\B 
( ~•2:Z) ( 7. ~3 > ( 7, Ofr> ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

(D~lo'Jt3~ -if\. priSMS Nere. ~o,st - C\lre-d om-ii 1'-e,,.-t. The s+c::t\-ic. moch>hl.S 

wa.~ cle-t~rt"1in.~cf -tr'bM -+\e,rvrQ.\ 1-~sb o~ pr, SMS v s·,rt.~ tke ~l\ ow·,f'j 
eq_ua:ti a r\: 

... 7 [•• 11{i•I)] . 
• 

wh~re 
P: -to-\-o.\ \ oQ.d on bectM \ ~o.ded Q.-t +h·,n-J .. po, t\-\-S. 

ot o.1\ \to-'tr\, S1)ttt\ (Pf:i'W\. C 76) 

t = M·,ci~po." ole+lee·f1or\ 
~ = p~-,~~01\\~ r-o.-\'ic cle~-en¥-·1t\t'd +ra~ ~ortic.. +e-i+; 
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STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supponing Documentation 
Material Code 01...::iC-B..._ __ Property Code __ Page 1. 3 
Portland cement concrete 

~-+g;tl'- E=la~1 i c.. Update Package Number o t::Jo-r~g~- ~:e.i~b'l: Moel'-llua Reviaion control code 0.0 
6t::r.u~1 Agg'tegate 

vg-r~u~ T,~e. Quality Level_ ~e ri P~ 7 .,4 E:10..·•~ Oola ""';-tic. 

~-t"«ti '- E\ et~-tic:.. M odu\u~ 'T.-c..-t ~~S\l\T.S. 
M.,x ~Q. -tor Mois+- C_uied C." 1 i ~dec-s Po. ( n.e,:, 'X ,o+eo) 

'2.to dca."~ ' \Je.o.r 3'/~t!l('"S, 

5'.\ ~ 
(~~2 ) < to ·f:1 ) ( <o,SO ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

w'l-\"2..\\'\. C..'f \\t\d~rs we.re Mai.st· C\J~d u 1\-t i\ -\-est. Cy Ii l\t:l~rs. w-t.r-e. 
~-tt-d. o.ecordit\j -to fal~,M C4lo'l, 



STRUCTURAL MATERIALS HANDBOOK Volume 2- Supporting Documentation 
Material Code 01 . ..:iM ..... __ Property Code_ Page 1.3 

Portland cement Concrete 
~~g;tj '- E=;~9 ~1 i '- Update Package Number O 

t:::JorMg\- ltJ~i~ln Moclu\u~ aeviaion control code 0.0 
6£:~ue~ Agg°tegate 

ve-r~•.l~ l ir!Oe.. Quality Level_ =,eri~~ 7,,4 £lo)" Qc,(a""'~-tk. 

Sot~\~ E\~~-ti'- M~ch,\us T.pc:1' RP!.\l\'T!, 
M,x ~Q. -tor Mo·,s+- CureLf C.v i ~def"S DQ. ( n..:.·, '>< 10+'°) 

'2-12> dCA."~ 1 \Jeo.r 3"f~OC'S 

Sl'S 
( ~:2.~ ) ( (o. "2.:3 ) ( "· Z.'6 ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

w'I- \'2. \t\. c_'f\\l\cl-er!a wer-e Moist- c.vrt'd ul\.-t i \ +es-t. Cy lil\tLersa w-tr-e. 
~~ o.ccard\t\-' 1'0 A~\fv\ C.4-lo'l, 



STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
Material Code 01.~CB_,.,_i.,_ __ 

Port an cement Concrete 
No~Mg,\-We\9kt 
b-rt.lv e \ Aggregate 

1 \ · " Ool o~ itk. 
M,x 51 A 

Property Code __ 

Pu\se Ve\oc.ih 
~ J V e-r~U.! I I me. 

P\J\~.c- Ve.\nl'·,+,,, ,e~ Re!.\Jl't~ 

Page 1.3 

Update Package Humber O 
Revision control Code 0.0 

Quality Level_ 

Mi)( yo, ~l"\r Mn i. sT- C. \J,ed Pr,s1¥.~ M l<e.c. /~r/~ec) 

I do"" ~ do."c. 7rlt1'1.i;. .Ztod.0.'1.$ ~ Mt) ll+lt\. C I "f!lilf"' 3vea~ 
. 

2IA 
( l~S~) C l:½/MO> ( 14,S'3C)) < /Sc9Q) ( /to,2.70) U~21C)) U2(3to0) 

( ) ( . ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

6l )( loi 30-·," · fH"\~M~ · we~e. Mois-t-~ure,:( 1Jt\.1"i\ -t--es-t. A Sol\lScope. 
Wt.ls us-ed -to -Meosore -t-he. te.\oc·cty oi °' eomp~s·,ot\.Q.I wo.ve 
r'n-ro\J~h c:.\ 30-,t\. pQ:tk \e,-~t't\. 

lo Y"°'· 



STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
~ Material Code 01 CB Property Code __ Page 1. 3 

Portland Cement concrete P\J\se Ve\tJc..it,i Update Package Number O 
~Q ... Mg\-We,8kt 

-r. ' Revision control code 0.0 
C:rruve \ Aggregate "J. gr~u~ . , eti:C.: 

Quality Level_ 
<ori,o• "314 ~\0'1(\ Oo(<:)~t+k 

Mix s, B 

Pu\e.,c,_ Ve.\oc..·,1-" T-e~ Re!tJl'°~ 
Mix tJo, --=r.:: r u o 1 st"- C. , .. u-ed Pr,sM~ M /5.ec /~r/~ec) 

I do.,, '.!ldo."c.. 7 r-1 d'V.:,. '2~ci0:"s ,3M()ll+\\.C. I \/ear- gvear$ lo y@ors 

516 
< ll1 q<oo> C 1~350) ( 1~040) C 'Si 150) Cla~2o> c ,ro,~o> ( /~/170) (17,120) 

( ) ( .. ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

1' lt,')(lox3o-·,n. f'"'SM~ were. Mois""-~ur~ '-'i\-ti\ 1-'es-t. A son.iscope. 
WQ.S us-eel -to )'\lleosore. 1-he. ve.\oc'rty oi 0. C0Mpress1ot\0.I wove 

t"hrov~h G\ 3 o-\". p a-tk \er,~-t\i\. 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 Material Code Ol_C.=8~· __ Property Code 1000 

Portland Cement Concrete 
6-eY'.t'f"a\ Opdate Package Number O 

Nor-,--,.a\-We.~T J: "'-.fur Mati 01" Revision control code o.o 
6-f'O •1e \ Ag egate Quality Level_ 
C..O~,,.. -:r,;+, E\n;" Oo\aY'\\+ic. 

Property Code 1010 I Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are sch~d~led in !O~O. · 

Property Code 1110 Material Characteristics 

3/0 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Pagel ,,.,,\ Material Code 01 CS· ------ Property Code J.QQs, 

Portland Cement Concrete 6-e~era\ Opdat• Package Number O NorMa\-We.wT l: I"\ .fu rMati Ori Revision Control code 0.0 ('.:rf'l'fe\ Aq egate Quality Level_ 
~"'pc. ~"741-: E\iJ.."," Oo\a~·,+k. 

Property Code 1010 I Descriptive Information 

This material is a nomal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 19S0 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are sch~led in ~~00. · 

Property Code 1110 Material Characteristics 

3// 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C,S · Property Code l000 Page 2· 

Mix 51 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type JZ:" 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

~rter-al 
.;.Gcmra:b o 11 

Opdate Package Humber 0 
Revi■ion Control Code 0.0 

Quality Level _ 

Material Composition 

Mix Proportions per Unit Volume 

.3 
lb/yd 

3 Proper'"'y 
kg/m Code 

5&>5 2-001 --
-- 12"32 22. l I 

2\01 2.22.2, -- -
- - -

, 
"2.'?1'2. 2421 -

- ½110 
\ti.l111"lrt a+ wuu--h-{ -.ll'U.. d.@riVed +~IM -•• : ~- / ~ .. ~-:': r«tio tff Q ,41 • -

Property Code 1220 I Processing Information 

Cc I qtjYt, t,,umldi:t)' 1 

·(o)(fo)( ,o-",n, pris,.-,~ were ca.st +ro~ +kt.s ~l"ial -to o(e-fermi11e. 
· ~ \elCur11l stre~tk, s+crlic:. moclulus o.q. ~lo.s"\-ic.i-tv dynQndc_ 

O\ad\JlU!. M- era=,1ic.i½y, o.1\d pulse. v~loc·li·y. 1fotlowitl°' +l~uru\ 
1"~-ts ~e-m erub wete. ~st"td ill Co~pntssio,i as '=1-111. ltlodi.fied 

• c.vbts, t.,,c12-it1. c.ylindef'!> were Ct1st ~ drlerm·11\e. COtMfl"E'S.S.i~ 
5fren~-th Q.1° z.9, cl~ d.yM~i" rnod"lus o~ e\cuii,:rty, c::a.1t.d next-cc. 
moch,ws o.Y eta.s.-t, c.i-ty, 

. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
flll6\. Material Code 01 CS· 

Port an Cement concrete 
IJorrttCll-We.' bt · 
Gfo 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type Y 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

Property Code l000 

rttoc a±ion 

Page 2 

Opdate Package Nwnber 0 
Revi■ion Control Cod• 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

-3 3 Property 
kg/m lb/yd Code 

423 2..001 --
-- 1377 2.2.l I 

'2.0bS 2.22.2. -- -
-- -- -

"2.2!) 2421 --
-- ~to 

\t.l.o ·," lrt O't lA.l~t' ••11 c.. ,lpr-i~ed +tn- _ _,_ ~- /- ~ r«ti~ trf o.~ .... 
_,, 

Ce I crtiY!- t\um1Gfrt)' l, 

<oxtolt ,o-·,n. ptiSM~ were c.a.s-r +rorl'\ +ki.s ~rial to de-fermi11e. 
~ \4!lC0(4\ s+re~tk, s+crli~ modulus ~ ~lo.s\-ic.i-t-Y. dynaMic.. 
O\odulu.s M- et'Cl:,1ic..iiy, a.-ru:! pulse ve(oc·n-y. a:?ollowi~ +\eJCuru\ 

Tes~ ~ect.m ertds wete. ~mt.f iii COrKfn'S~Oll a$ "-in. "n\odi-fled 
c..vbe~. le 112-i "· cy li nd.e~ were. Cast +a drlerm'1f\c. C.otMpres~i~ 
s+rett~-th ca-t z.1, d~ c:iyMmic. rnod"lus o~ e.\ostic.ny, o.f\d s-tat-tc.. 
wtoclulus o; etcts-t, c..it-y, 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material Code 01_c..s ___ · __ _ Property Coda J.Qac Page 3 
Portland Cement Concrete 

~Fo°m' Update Package Humber O 
t-J O QM\- LJ,: 1i lrrt aeviaion Control Code 0.0 ~~ion &@v£1 Ag~egate Quality Level_ .. ~"·~-.:.. "='>i4 E'laif\ Oolomi-¼-ic.. 

Property Code 1310 Baseline Info:cmation 

IJt>, 
28-Day Compressive Strength Values Property Mi~ Code 

MPa psi 

·51A /b200 -- -
-- --
-- --

. --- --
Average Compressive 3022 -- -Strength 

Al.l specimens were M.otc:t t!..\Jr'1!d ➔or "2.& clo.v.!. . E~b ~0.I!!.~ lisW ll~ 
· .-1.· - .. ~~ -1-k.A r - - - tlOM.l'llr .. c.,·,vt! ~ .- I~ 4'°t"ftllM +ht"@.@ t,.. -,i "_,.,. ,,.";-;,.....:...,..;. • . . .. . 

3 t'-/ 



~ 

STRUCTURAL MATSRIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol_c.B __ • __ 

Portland Cement Concrete 
~ 0 Q'M\- W,: ~ hT 
&o;av~\ Aq~egate ... - . ~- ~,4 E"(Qil\ Oolol'W'i-i-ic.. 

Property Code 1310 

5\B 

Average Compressive 
Strength 

Property Code .lQ.Q.O Page 3 

~~rom\ Opdate Package Number O 
Rev1a1on Control code 0.0 ;:~ 1"lWttloo 

Quality Level_ 

Baseline Information 

28-Day Compressive Strength Values 

MPa psi 

Property 
Code 

3022 
_____________ _. _________ _._ _______ ....., ____ -I 

All specimens were rv\ots:t; e,.vr~d ➔or -ze. do.y,:e • J;4e-h ya.\u,e. listed ®OC -rn -~~i+\A~.;-..-.'":.C.OMnrt111u•,ve::!".-- -~!...t°t"f\lM. +l-\1""9flt 1--.i•~•ift ••• ;;:. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 c..G · ~---
Port an cement Concrete 
N Ol'""mQ., _ w Q. - kt . 

Property Code 2000 

Constituent Material 

Portland Cement 

Property Code 2.000 

Cenc,+-rtu~rrt: MtA-i't!t'\e1 \ 
of\d P\s>±i4 

Page 4 

Update Pacta9• Number O 
R•v1a1on control Code 0.0 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or ~roperty Value Code 

ASTM C 150, Type.°I '2.001 

C.~ S /7o 4l.o -
Ca.$ z 'lo 3'1,0 --
C. 3 A, tr/o 3,7 -
C4A-F, °lo Io, o -

Fi r1~1te.s7 'lo Pas~irtJ . q~,O 212s 

6/,Q, 32.z Siev~ -
(A~IM C. ~3Q~ --

Bo£nf~ 8la1n~ 34'o,3 2.\03 
j 

air-per:mntf• l")' -
1e~ IY\2.L"-~ -

Fif\enes7 w~-ri1'cr., 202,e; 2\0\ 
¼rb,d:, lj -



' 
STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 

~ Material Code 01 ..... CS_·_· __ Property Code '2.00 0 Page 6 

Port1ana Cement Concrete Co1t~+1tvftD'. ~Cl°ttfi o.\ Opdate Pac:Jtag• Humber O 
~or-yl~,&l- Lele1~b"t o.nd, e~~±i'- Revision Control Cod• 0.0 
C:rCMe) Aggregate 

t_o ~re.-t-e. e:co~ec:f, ~ Quality Level_ ~er,.oc. "'.! "74. E\aif\ Oo\awt\°ri-ic. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 
3 _ kg/m 5"&>~ lb/yi 2601 

Water-Cement Ratio o. o.~I 2603 -(by weight) 

Slump DD ~ in. 2631 
aic ~m-mt ~ -- I,~ ~ 

. 

Reference Documentation 

Kllqer, Paul. •Loq-Tlme SludJofCellllllt..,...._IDCaacNtil. Q.,_ 10-..... 1-,on, 
cm Snnadl ad Bludc Pac+idlll of CoDc:nca. • Aa JouaNAL. l'rocntllllp, Vol. 54, No. 6, . 
December 1957, pp. 411-504. (IWjWlmid u Raltlldl,,..,,.,.,, ...... RDII. PordaDd Cement 
Alloctldon, Skokie. Pebnmy 1951). 

McMlll&D. P.L, and Tyler, I.L, •Loq-Tlml Study of C.... PerfarmaDce ID Ccmcnte. 
Cbapcar 1-HlllalJ and Scape.· Aa JouaNAL. P,...,,,,,,, Vol. 44, No. , • .,......, 1941, pp. 
441-453. (1epilmad II RaMn:11 ,,..,,.,.,, .... RX021, PordaDd Cemem Alloctadon, Skalde, 
Auaua 1941). 

3/7 



' 
STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Coda 01 ...... ce, ___ ·_· __ Property Code 2000 Page 6 

Portland cement concrete Co't\~-tib !m: ~etttn "'\ Update Package Number O 
~ o~mml- ltle)~b"t °'~ ei~1'- Revision Control Code 0.0 
'2CQII&) A99reqate 

c.e~r4rl-e ~~ecf, eJ» Quality Level_ 45er,e~ ~"74 E\aif\ Oo\atfti+ic. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 
3 

_ kg/m 4'23 lb/yi 2601 

Water-Cement Ratio o. 0.5"4 2603 -(by weight) 

Slump DD 2,4 in. 2631 
81c Com-mt~ - l•i ~ 

. 

Reference Documentation 

C.eme1t-f Ass.oc.\Q.1io.c I Sl(a~ie.1 rqq 1 .. 

ne.-. Paul. •1.cma-1'1Jm S1udJ ot c... Perfolmlw 111 ~ a..,. 10-...._ ..,_, 
oa SINqlb Uld lludc Plapl\ldll of ecman., • Aa JouaNAL. l'rocntllltp, Vol. 54, No. 6, 
December 1957, PP• 411-504. (IWjWtaad u ...,_ ~ ..... RDII, POlllaad C... 
Alloctldaa, Skolde. PlbrualJ 1951). 

McMDlaD. P.L, and Tyllr, LL, •Lona-Time S&udJ of C... Perfanlllw ID CcmcNla. 
Cbapca- 1-llillalJ ad ...... Aa JOUUW.. PrNfftlblf,. Vol. "· No. ,. Pelll11117 1941, PP• 
441-453. (1ijWlmad u bMln:II ~ Bllllflla lUCOJI, Pardllld C... hlodldaa, Skokie. 
Aqua1941). 

3/1 
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TYPE I AIR-ENTRAINING CEMENT 

ORNL Volume 2 - Supporting Documentation 

319 



STRUCTURAL MATERIALS HANDBOOK Volume 2. Supporting Documentation 
Material Code 01C$-· Property Code 3'zZ.\ Page 1.3 

Port an Cement Concrete 
Nor-Q\g)- ),Je,8\\-,- · 

regate 
'"' Oo\oMrhc. 

M' >< No. 

H, \ 
( 090) 

\2TI 
C SCoO > 

lloTI 
C 12.SQ) 

Average 

l ' \+ ·,m o±e-
Cm,pcex,-,ve, Stcett@th 

Yersv:a:nme 

< 3te9Q> ( 50'30) C S3to0) 

C 4q;30) ( to9 20) < i2:!Q) 

( ~Co5'0) ( 5iQ50) C 6'710) 

( 

Update Pack•~ Number o 
Revision control code o.o 

Quality Level_ 

(S,40) ( b~CfO) ( lD370) 

(~720) C q330) c~~~o > 

C <o'3SO) c13qo, (i070) 

( ) ( 

( ) ( 

Shc-h,.. ntodr;i~ cub-e!, were. mac s-t--cured llf'\tl I +e~t-. Mo0H+iecf eube.s 
were. ~5ted a.ccorcli.-tj -to AS.~ c.1 lto proe.m.\Jre.s.. Li~-ted ~+r~tt_•rtks 
~ 0 rr-~~pond ~ -the. tJl:"ert.t~e ~roM <o +e~+s .. 'Th& Cowtpt"'l!ssi\"e. -s"f~~,+h 
of t.:y li 11der.s at\tl modi+l ed c.vb~ Ctit1tt0T be. compotrect ol ire~+ly 

be.cavs-e o~ di+t-ercnc.1!5. iY\ -tk.e <Upee1" ro.+io o~ 1'"ke speclm1!'ttS. 
For Moist ~\lr-it\(\, +ke COW\pr-e.s~ive. -s+ren,+k o~ to -lt\, modi~iec/ 
c..vbes is Qppra~tKtA.-t-ely +°lo j na«t-er -TM\'\ +ho..-t- o~ tox 1,-·,n. 
C 'f li f\c-A«-S ( ~-e.+, I~, 

3+~EOS'S 

~S70) 

~o1 ooo) 

("(o2.0) 
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.. . 

fJ.\x No. 

\~Tl 
( -,2.0 ) <!\:,S'O) ( ID'o\O) (<DSOO) ('745"0) ( 6080) C SI\O > 

) ) , 
, ( ( ) 

) ( 

Average 
) ) ( 

She-ht. ntodi~it!d cub-es. we.-e. ~a< s+-cuf"t!d tJ~tl I +e~+. Modi+Fecf C!vbe 
were. +t-$1-ed a.ccordit'lj -to AS.~ C.1 lto pro~vreJ.. l..i'!l-t&l ~-tr~r1,,-tks 
c::?orreStpond ~ -rhe. ~"tra..c3e -trorn (o +e~ts. The.. Cowtpr-essi~ <S1"N'tt,th 
o.f t.y l, 11cler.s c:11\d Modi+l ed cub~ Ct.lt1110T be. compoirecf al irec.+ly 

be.caus-e o~ di~er-ene~s. ivt -tk.e Q.Spec.T ~+lo o~ 1-ke spech,-,'t!'t1S. 
For moist ~\lr-i~, +ke COW\pre.ss.i ve. -s-tren~+n o~ &> -lf\, morJi~iec/ 
c.vbes is. Q.f)(Jt"'a-tiMtA.tely 4°7G j re«t-er .+ko.f\ · +~+ o+ '1>< ,~-,n. 
C 'f \i W\e).~ ( R-e.+, I), · 

'3+1_1€Qf'S 

c~\oo) 
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\ \T2. 

Update Packap Number o 
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Quality Level_ 

( (pQQ ) ( '.??0\0 ) ( 4\qo ) ( 44fc>O) ( 4"7~0) ( 53?!)0) (4-foqo> 

l to,2. 
( e,oo , < 2..Ct40) ( 4\SO) (44-SO > ( 4i70) <s:.-4:,0, (s3qo) 

) ( ) ( 

( ( ) ( 

Average 
) ( ) ( ) ( 

5hc-h\. 1'\odi(.iecl cub~!, wer-e. ~ocs-t--cured l>t\tl I +e~t-. MocH ic-cf C!ubes 
were. +t-st-ed a.ccorcli~ -ti:) AS.~ c.1 llo pro~avreJ.. Li'fii"tetl !.tr~rtCft'kS 
<:!of'r-es.pond ~ -the. ~",n:a.~e. .;rom <o -f-ie!:)+s .. Th& cowapr-essi~e. ~-f'N-tt,th 
o.f c:y littcler.s ar'\d modi+led c.ub~ c:ctt1t10T be. C01"(Jc:t~ alire~+ly 

becaus-e o+ di~erenc.~s. i11 -tk.e a.spec.1" rt:-\+io o~ +ke speclm~.-ts. 
For Moist f\lr-il\~, -rke COWlpre.ss.ive. ~+re"~+k o~ &,-lf\, mooli~i~cl 
c..ub es is "PP"'-ti tKet-t-ely +°lo ~ rtc<t"-er .+ko.f\ +~-r o~ &,x t~--.v,. 
C'f lirleA«"S ( R~+, I~, 

) 

) 

'3+~EQf:5 

(s-ooc~ 

(=35"0~ 
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\2"T2. 
( 4-20 < 3<p~o > ( lDb'aO) ( toS'SO) 

l t2,T2.. 

< Sbo , 3qeo, C S4<oo> ( 5"1:ZQ> 

Average 

Opdat• Package Humber O 
Revision control cod• 0.0 

Quality Level_ 

(7240) C7S"lDO) ( <oS20 > 

( (o'2.lo0) ( 6,S70) C"3lC>) 

( 

( __ , 
Shc-il-1.. Modi'-ie:1 cub-e~ wer-e. macs+-cu~d l>t\tl I tt~T. Modi i~4 evbes 
we~ +est-ed a.ccon,lirlj -t-o AS,~ c.11&. proc~t:Nre~. Lis-t&I ~tr~rt_•rt-ks 
corr-~~pond 1-C) -the. t.\"ena.se -trorn &» +e~+s. ,he. cowipr-eHi~e. ~'f'N'~,tk 
o-t c:y B11cler.s ar'\d modi+-led evb~ caru10T be. camp~~ al irec.tly 

be.cause o~ di4ercmc:es. it'\ -tk.e a.spec.1" C1:,\+io o~ +ke speclm~'1S. 
For moist t\lr-it\(\, -tke. comp~s$iVc ~1-ren~+h o~ 4,-lf\, morJi4iec/ 
c..vb es is. "Pff"Q,ti MCA.tely 4°7o j reic.&er ~M.f\ +~-r oi lo)( 12.-h,. 
C 'f li ~cAff'S ( ~ .. e+, I ) , 

3+~EQf'S 

(7070) 

(too10) 
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Page 1.3 

Update Package Number O 
Rav1s1on Control Cod• 0.0 

Quality Level_ 

t:!! i ~ No. -+or M:oist- C\lttd Prism.~ . .,-k,rtf Pc,,t\-t l:.:o o.d i" ~ .. M Po.. ( ps·1) at: 
\ d.o:t.1 ; dt1 -uc. 2sdo..v!!. 3mo~-c 1 vear 3\lear.s 1ovears 

I !Tl 
( \ so ) (500 ) ( (£,00 ) ( fobO > < ""o > (tfO ) ( 770 ) 

12.T\ 
( \ /DO ) ( SC\£'.) C 730 > (SS'O) ( toSS ) ( f,fo~ ) <lo~> 

ICoTI 

< 2~0 > ( 510 > (tc>ZS' ) (72.0 ) ( :zso ) ( soo) ( 82.0 , 

• 
( ) ( ) ( ) ( ) ( ) ( ) ( , 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Co'>'<o~"JO-it\. pt"iSM~ w-ere. ~ois1'- cored vm-H -t-f!ST'. f'rlSMS. wec-e -tene:t 
a.cconiil\~ io P.~1'M C. i& w'rH, \oa,b applied «t- +he -tl\1n::l-pol~ 
0

~ Qi\ \&- n
1 

spat\. 1w0 ~l~)(urA\ breaks were. ob·ha,ned +r-om eack 
speciMel'\. L.isttd ~tN ... ,+h~ c.orr~~po1'd -to fke o.v~ra.~e +rom "'~ts. 

34 !,ear 
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,..... 

Port an Cement Concrete 
NorrM\- Wei3h-r · 
Grn>.ve!.\ Aggregate 
er· · • loM'ttit:. 

c. = o,4:3 

Fle)( ur-a\ S1'ret'O,,-tk ~~5\' R.e~t-t-!a 

Update Package Number O 
Revision control Code 0.0 

Quality Level_ 

Mi~ No, ~,- Moist- C\H'el Pns~. ~k,rd Petit\~ L.oo.d'il'\o., MPo.. (ps·, )at-: 
\ d.o.'I -, do."c. 2.6d4."c. 3mo~ I veo.t" '3 veaG 10 veo.rs 

l'oT\ 
< l 4-o ) (~O ) ( tcS"G' ) C 7lo0 ) c_,s2 ) C 030 > c e~o > 

( ) ( ) ( ) ' ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( , 
I 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) C ) ( ) ( ) ( ) ( ) 

eo•,u~)c'30-in. pri~M~ w~re. ~ois't- cured vtrtH -test. ~rlSMS. were -tes'ted 
~c.co'C"'Cl,t\~ ;a pt.~"tM Ci& ~J°rl'h \oQ(i~ c:ipp lied o.+ +he +turd-point.sa 
0~ Qt\ \&-,n. spa.n. IWC) ~l~)(urA\ breaks were olc.-t-a.,ned ~t"OM ectcl\ 
speciMet\. Llsttd ~t~J1t9+h~ C!orr~~po11d to fhe a.v~ra..3e +row, t.~+s. 

34 !jears 
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Opdate Package Number O 
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Quality Level_ 

~•~ No. ~t" Moist- Cvret PMsm.c.. -rk,rd Petit\-t LoCLtiif\~ , M Pa. (ps·1 )at: 
\ d.oN ; da"c. 2sd4.vc. 3mo~◄ 1 veo.r 3vear.s ,o veo.rs 

\\1:2 
( \4-0 ) ( 44a ) CS-IS ) ( S-c:t,) C S-'oS ) ( 5:q5 ) ( lo lO ) 

\(pTZ 
( \S5 ) (4-\S ) ( 550 ) ( fo!~ ) C (oOS' ) (bbS' ) < eoes ) 

( ) ( ) ( ) ( ) ( ) ( ) ( J 
; 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( , ( ) ( ) ( ) 

Co~«.)C'!,Q•in. pri~M~ w-ere ~oi~'t- cot"e(j vm,\ -test. ~ISMS, we-e -tested 
o.ccon:lil\~ -\C) l',!,'\M C 7& w·~k l<>a<b opp lied ~ +he 1-hin:l-poittts 
0 ~ Q1\ \&- n, !>fQ.n. tWC) ;,~,curA\ breaks were o~-t-e1,ned ~t"am ectck 
speciMet'\. Llsttd ~tr-e",+h~ <!.orr~~pe,1'd -f-o fke o.v~~e +rom <e~ts. 

34 ~ear 
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Port an Cement Concrete 
Normo.\- We\~k"r · 
(;.l'"'Q...,~ \ Aggregate 
.er· 3 loM',ti~ 

F'le")( ura\ S1"n!t'0,.1k '\~~'t Re~ttt 

Update Package Number O 
Revision Control code 0.0 

Quality Level_ 

~i~ No. ~or Moist- Cvte:t Prism.~ . ,-k,~ Po·,t\~ L.ocid '"-Cl , M Pa. l ps·,) at: 

' d..o..v -, d.o."c. 2sd<1.vc.. 3mo~ 1 vear 3vear:s ,ovears 

l2.T2.. 
( so ) ( ¥1~ ) C{p4S ) (i(o$ ) c1qo ) ( 7te,O ) ( 'a2.0 ) 

-

\~T2. 
( IC>O ) ( 4-'o'S') ( 5"'oS > <7l0 ) (720) ·( 720 ) (735 ) 

-
( ) ( ) ( ) ( ) ( ) ( ) ( J 

• 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Co')(f4t')C°!O•it\, .pri«:aM!> w-ere moi~t- cor-ed vmi\ -test'. PrtSMS. were -tested 
oJ~.coni\t\~ -\a ~~\M C 1& w\-\-n \octd~ applied o:t- +tle -t-h,rd-poi~ 
o~ Q't\ \&-,n, $fQ.n. 1Wb ~l~,cura.\ breaks wer-c. ob-t-ah,ed ~roM eCld, 
speciMen .. Listtd !>tr~"-,+h~ C.orr-e'!>po1'd to fke o.v~ra.~e +rom 4,re,ts. 

34 !,ears 
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O"..,,,._.M,~ i;te1~+,t- Modulus Tes-t Res'->l+.s. 
M.,~ No, ~r'·"- lols.+- Cure~ Pr-i! MS. P& I • p~•1 X 10 -r• ) 

-

\ ·dA." . -, d.'1"" 2.toda."!> :3 IVll\~\u, l \Je:lt'" 3'1e~ IO"e1f.S . 
llTI 

( 2.,5'2 ) ( +.-z., ) c s.o+, ( S',4-0) < 5",95 ) ( b,Olo ) ('=»,IS ) 

l'2.T\ 
( 2,43 ) CS. l4 ) C S.9$ > C Co, "Z.to) C <o,tci > C 7.3, ) ( J, Ito ) 

I <oT\ 
C 3,02. ) C 4 149) ( S".l{e ) C ~fD1 ) ( "· 2.t,, ) C lo,S'S > ( !e3:Z ) 

I 

( , ( ) ( , C ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) C ) C ) C ) 

(o'1-to>C30 -lt\. pMSMS we.~ moist"-cu~ Un~\ 1-e~-t. PrtSMS wen!. 
-te~1-ed o..c.con:l'\ n~ -\ 0 AsrM C '2.lS". Lis-t"ed Vctlue:> ~re. -+~ Q.Vt.tQ.~-e. 

-tor 3 spec·, Met\~. 
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c..i0-ri.oc.. "3"'7+ E\~,l'\ Oo\OM·,;ic. ~er~v2 Ii~C: Quality Level_ 

O"W\l".h\A\C.. i;:\a.~+,l- Mocfolvs Tes.-t Re.solT~ 
M, )!. No. ~r· Mois+-C.ured Pr-,~ MS. P4. ( p~·, )C /0 +•) 

\ dA." 7 d.o."~ 21odo.v!> '3 MO-<\"~ l \/e.4.r :3'1etU'°S 1ovear.s 
. . 

}~,\ 
( "2, '2.b) ( '-1 'oi ) C 5.42 > ( (e,Oo ) ( ~.49 ) 'eo,,e,e > ( !2,~3 ) 

( ) ( .) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

' 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

,... lo~~ >C30-lt\. pr-isMS Wf.fe IV\biST- cure,::t un~\ -t-e!>t PrtSMS were. 
' 1"es1-ed ~c.cor-dit'\~ --\o ASTM C 2.lS". Lis-ted VQlue~ t:.\re -fl\e. a.ve.n:t!;-e. 

-tor 3 sp-ec·,met\~. 
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C..Pri 1Dc.. '397+ E\~,1\ Oa\OM;-\ic. ~er~u~ :CimC: Quality Level_ 

-

M,~ No, 
0" """•-it:. t;\a. -,+k. M od.v \ vs T es.-t Re.s\l IT-> 

~r--Moi~+- C.ured Pr-i• MS. Pt.1. 1 p~•, X /O"f"•) 

'dA." -, d,Q'I!. '29'da."~ 3MG~ l \Jt9Q.f"'" 3"'ietlf'S 1o"e:1r.s 
--. 

I\ ,2 
( '2.,7.'2) ( 4,02 ) < 4,"75 > ( 5,13 , ( S',Cop ) ( $j 6'2.) ( ?°,Co2. ) 

\<DT2 
( '2.,42) (4,l3 ) C 4.67 ) , s.12 ) ( .5,::Z~) (~.\3 , (S,!27 > 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

I 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( , ( , ( ) ( ) ( ) 

&>~to >t3o -lt\. pr--isrwts we.re mo,s-t- cure.:t un-tt \ -te~t PrlSMS wett. 
1"e~-ted ~cord., n~ -\o AsrM C '2.lS', L'is-ted y4lue~ ~re -f-1\e. C'4V~rQ.~-e. 

-tof"' 3 sp~c·, mert~. 

3Zo 
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C...Pr\o ... "3,+ E\o.,l'\ Oo\OM',-\i(. ~er:av~ Ii~~ Quality Level_ 

O"t\r-1""''~ i;-\ac,+i'- Modulus Tes.t Res\l 11-> 
M,~ No. ~,-'-Moi~+-C.ur-ed Pr-,~ MS. p4. ( p~·1 X IO "T•) 

\ dA.'-' 7 d.C.l\l~ 2.todG."~ '3 WIii 11.lt\-\\si '\/eQ.C- 3"'1eQfS IOVE'QG 
. . 

l2T2.. 
C l,<o'b > ( 4,lol ) < 2,3~ ) c S,&5 > ( <o,S3 ) ( {Q,,a 2.) ( to.<o& ) 

\ ST2. 
( 1,q; ) ( 4.~) CS,32 ) ( S:1 'e>3 ) ( 4,, ~9 ) C lo, t.o5) ( {e,S'b ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ). 

' 
( ) ( ) ( ) C ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) C ) ( ) ( ) ( ) 

-

r-- (o'l-~)C?,O-lf\. pr--iSMS Wtn! mc,is-t- c.urei:t Un-ti\ 1-e~-t. PrtSMS were. 
-te~-ted ~c.cor-d\r\~ -\o ASTM C '2. l S", Lis-ted Vc:t lue~ ~re -1-h.e. Co\V'-f°Q.~-e. 

-tor 3 sp-ec·, mer\!:.. 
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5eri es 3"74 E:\c:ai~ Oo\omiti'(.. ~er~u~ :Oa1-e. Quality Level_ 

°"naiMk. c\Q.~+i'- Mocl\l\\J~ Te~+ R-e~u 11'~ 
t-A,x No. ~~r Mo,~-t--~urP" C.· \iAcle-r3a Pa. (. P 5 l >c Io -rw ) 

2.~ d.GVS tvectr 3 ve~rs 

1 l T 1 
( ~.'4.!4- ) < 5',JS > ( $", <o \ ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( , 
; 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( , ( ) ( ) ( ) ( ) 

lo~\92..-i~. c.'/\'""d.ers were. Mo,!tt C.\Jred \Jt\-ti \ +e~T. Prisnit5' Wt~e. 
;-es~ a.cca<dt,t\~ -to A~TM C. '2.lS. · L.'\s-recl '/Q.\ues. Qt"e.. -tke 
~ve1"a~e -t-o-r '3 ~p-ec·1Men!>, 

332 
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. 

°"na""'"i'- E\~~k. Mod\JhJ~ Te~+ R.-e~u 11".S 
tv\",x No. ~of"' M oi c..-t-- t-ur,:.A ~- \i~cler.s. Pa. (t'S i >c ,o~"' J 

2.~ cielYS t\/eQt"' 3 vet.\r-5 

ll12 
( 4,'31 ) ( S,Oo ) (. 5, '2.0 ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( , 
; 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) C ) ( ) ( ) ( ) ( ) 

lD ~\ .,_ -'\ ~, c.'I HAcLers were. r,to,!.t C.\Jc-ed \J "-ti \ +e~,. Pri~~s. w~re. 
-tes~ a.cc.a<"d.·,.,.~ -to A~TM C. '2.lS. L..,~-t-e!d 'lca.\ue~ Qt'"~ -tke 
°'"ef'a.~e ~<' '3 ~pec·,Men!:>, 
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Update Package Number 0 

Mod.YhlS. Revision Control Code 0.0 C, rP:te,\ Aqq gate 
"~O.li.li ri~c. Quality Level 

~~rioc '3'"JA.. E\o.i..-. !lo\o~·.-\i<-

S-tQ."\-"1c. E\t1c,.-HL M.r"\rlv\tlC. -r~~-t- R.~u~ 
~~r1i JJc. -+of" v1 o i ~-t- ~ v~&f Pri!)M!:. Po. I o~i ,uo1'to l 

2.toclo..\lc. t '1t!O.f'9 3 'lt?Clf'S 

llTI 
( 4-, loO ) ( S,4l ) ( S.4!>) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 
-

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

lo 'IC to~3~ -i". pri s M-.S wvere. moist - C.\Jt"Pcl Olttil 1'-e!>T. Th~ s+c:ir'-ic. ModuhJ.S 
wa.~ ete1-~rt"'lit\'~d ~rbm ~\e:,urQ,I -t-~sb o~ pr,sMs \)s·,r\~ tke ~l\ow'rt"j 

eq_ua.i"i at'\: 

E. •7 [-♦ 114{J+i)] . 
• 

w\-\~r-e 
f> ~ ~ca.\ \ ottd on bettm \ ~o_d,ed Q.1° +h,t"IJ.- po' t\-\-S 

ot tl.1\ \~-it\. Sfct1\ (11-~"m. C. 76) 
-t = ~-,d!)f)O.f'\ ole.+\ec:fao.-\ 

~ = P()i ~;01\\~ 'r·c1-no de~-erM·, "~cl +raY\11 ~ o\'\ic.. +es+; 
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~f>r'\11< 3,A.. ElQ.0

1W'\ Oo\o""'·r\-1(. 

S~Q.-\.,c. E\Q~·\\r__ M",-lv\uc. ,.,,+ R~!.u\-\-<... 
M·1~ ~g. ~r v\ oB-t"· ~vr&I Pri!)l'W\~ p Q. { l"ll C, i )( '0 -t{p } 

2.todo..vs. l V(!Qr' 3 'llf»at'S 

\ \T2 
(4,7-'o) ( 5, ,s > ( s. '2.+) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

(o)Cfo~3~ -i~. priSM.S were. moist- C.\Jf"~d um-ii °te!,-t°. Th4! s"\-crl-ic. Moc:iuhJ.s 
w11s de-t~rt'\"liA~d -tr'bM -+\e)tvra.\ 1-~s+~ o+ pr'iSMs vs·•n~ tke ~l\ow·,flj 
e'Lua:ti a r'\ ~ 

ir.-] [w+114{j+f)] 
• 

wh~r-e 
f>: -to-Ta.\ \ ottcl on bectM \ ~o.ded Q.1° +h1rei- po, t\+S. 

ot CU\ \to-\f\, Sfa.t\ (A,~il'\. C 16) 
+ = M-,d~po.~ ole+\ec.·t-"10(\ 

~ = Pois~o"t\'CE, ro.--\'io de-t--en~:1t\~d +ram ~o't\,c.. +es-t-~ 
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Portland cement concrete 
5:ba.-+ I'- E: 1 a ~1 i '= Update Package Number O 

NorMg\- w-~bt Mocll.llu~ aev1a1on Control Code o.o 
6-(P'/e \ · Ag agate 

vgr~\l~ T,me. Quality Level_ 
~ef"iPC... 7.t.4 l=:lo)~ Oola-M~-tic. 

~o\"'tt+ic.. E\ o.~-tie- M.C)d\J\\.\$ T~•~ ~P~\)~ 

M.,x ~Q. ~r Moi~+- Curl!!Lf C.v i~dec-s Po. ( n<'• ~ 101"'°) 

'2.todcw~ l \le.at" .?>'l~a('S 

\ \ ,, 
< 3, \4 ) ( 4,9Co) ( 5,00 ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ' ) ' ) ( ) 

Average 
( ) ' ) ( ) ( ) ( ) ( ) ( ) 

<s:,y.. \7. °'"'· c:y'°'"C'l~r=» were Moist- c.\Jrttd ul\:ti \ -t-es-t. Cy lil\c:J~r~ wot.re. 
~"Tt9d o..ccord\t\3 -to A':>'TM C.4foq. 

! 
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Portland cement Concrete 
~±a➔!'- E:~a~di'- Update Package Number O 

~O'fl"t\'5~- ~~jli:lbj: 
M~-:.l\Jlu~ Revision Control Code 0.0 6c,u~1 Aqgtegate 

Yif'~U'" { irioie. Quality Level_ ~enec:.. '7.""74 E:lo.lt'\ 0()(0\111~-tk. 

~~~i ~ E \ a '.-tie- M ~d u\\l~ T~c:-\" l{P!,.\l\-t"!. 
tv\,x ~fo. -+nr Mo·,s+- C"u,ed C.v i 11\ders Pel. ( n<.'1 ')( 11'\+eo) 

'2-to da."~ 1 \/eo.r .!,'l~Cl(S 

\ \T2 
(2,C,3 ) (f.~ ) C 4,4) ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) 
( ..... ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

wY..\,\t\. C.'f \\t\cl,e~~ were Mai.st· c.\Jrt-d ul\.-t i\ -t-eS't. C.y lind-er~ w-tr-e. 
-te~ o.c.cord\t\3 -to A ':)'TM C. 4<o'l • 
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Material Code 01.~CB=--'---- Property Code __ Page 1.3 

Portland Cement concrete Pv\ :.e Ve I 'lc..ih Update Package Number O 
~Qt'Mg\-We,~kt ~ , Revision control Code o.o C:rn:.i·,e \ Aggregate 1 e:ir!.y:i ',ea~ 
~.ori,o• ~14 e:;\~·,t'\ Go(,:1~itk Quality Level_ 

Pu\~ 4'_ Ve\ cc ·,~v ,~ :t R-e.;:'-1 l '°!, 
Mi)( yo. .,C,...r LIO i. ST- C. \J,e.c{ ~r, St'W\~ ml5e.c. I~ ·/~ec) 

I do.,, :!i do.."c.. 7rlt1\JC:. '2 '2> ci a. 'I 5 3Mult+II\C I\Je.D..r 3 vear-$ 
. 

l LT'I 
< , ,;no, ( 13,350) < r1,q10, <1411~) <15i340) ( l5ii,.0) ( l5i 9 'lO) 

( ) ( .. ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

(o)({o)('30-·,f\. f""'~"'~ wecae. Mo,~;--~urect tJl\"tH 1-es-t. A Sot\iScope 
WQ.S ll~-e& -to v'\l\eosore +he. '/e.\ 0 C •cty oi o. C?0Mpres·1ot'\.0.l wove 
t-hro\J~ ~ ~ 3o-,n. pQ-\k \et'~i',\. .., 

333 
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Portland cement Concrete Pv\se Ve\ 'lc..it,t Update Package Number O 
~Qf'Mg\-Wfiikt 

T ' Revision control Coda o.o C:rru·-1 e \ Aggregate ;ier~u~ 'k'.:!:.~ 
~c ... ~ .... ~,4 r;.\o·," Ool~VW'itk. Quality Level_ 

Pu\ ~P- Ve.\ oc.:t+.,, T"e rt RE>!\J l ""~ 
M"1y yo, ~,....,.. rv1 o, !;T- ~1Jred Pr-\SM~ ml<e.c l+-·/~ec.) 

I do..,, ... ...,0.'JC:. 7rlll'V.C. '2~d.~'IS ,3mufl~ I \/ea.<'" 3VE'af"S lo y@ors 
. 

'\'T2.. 
( '11140) ( 13,2.10) ( 13iq40) <f4, e,so > ( ,s, 2.70) ( ISi<ollO) ( 15,, 750 > 

( ) ( . ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) (" ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

(c, )( loi 30-·,". I' r-,~M~ Wet"e Mois-t-c=..ut"~ Vl\""tH 1-es-t. A Sot\'iScope 
w ~~ us-ed -to vYt-eosore. -the. '/e.\oc·cty oi 0. COMf't'"es.S

0

1o~a.l wo.ve 
t-hro\J~ h G\ 30-·u,. pa-tk \er,5-t\o\. 
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Page l· Material Code 01C8. -=------ Property Code /000 

Portland Cement concrete 
6-eY\@f"o. \ Update Package Number 0 ~or-Ma~ -We.k)h"t 
:C "'.C., r t"t'lrrti 01"'1 Revision control Code 0.0 (.,("\·1e\ Aggregate Quality Level_ 

~Pf"'~p• 774 E\o.·,,._ Ooh-r,1·,+,c. 

fv\ix \ITl 

Property Code 1010 I Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 
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Page 1 ~ Material Code 01 C.8 · -=------- Property Code /000 

Portland cement concrete &eY\@ra \ Update Package Number 0 Nor-M,,\-We.~t" · :I: r'\~l"'l,..,..,.ati 01" aeviaion Control Code 0.0 
(-, (""I ·1e \ Ag eqate Quality Level_ 
~r,,:,• ·rr+ E\o:,1' Oo\rnVl·,+,c.. 

M 1 x \\ T'2. 

Property Code 1010 I Descriptive Information 

This material is a noz:mal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 
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Pagel Material Code 01 C..8 · ..::.,;:___, __ Property Code 1000 

Portland Cement Concrete 
&e't'\@f'o. \ Update Packa9e Number 0 ~or-Mo~ -WekJhT 
l:l"\.-'-,l"'f'V'atiOr" Revision Control code 0.0 

(~("\·1e \ Aggregate Quality Level_ ~,.;,,, '3.7-4-: E\a·,~ Oo\ll't'V\'t+,c.. 

fv\h< \'2.T \ 

Property Code 1010 I Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. 

Property Code 1110 Material Characteristics 

+h·,~ Q.~r--e~ a.tt\tt\j Mer\: • 

'N,n!. use.d.. 
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Portland Cement concrete 
~¥'I.era\ Update Package Number O 

~ONt\a~ -We.k)~rt :r: "'--'-,r~"n-ti o,,-. Revision Control code o.o 
(-,("l·1~ \ Aggregate Quality Level_ 
~r;p•_ -z.,~ E"1·," Oo\~"" "t·hc.. 

Property Code 1010 I Descriptive Infomation 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. 

Property Code 1110 Material Characteristics 
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concrete 
~ 

Mix \ioTI 

Property Code 1010 I 

Property Code~ 

Opdat• Package Humber O 
aev1a1on control Code 0.0 

Quality Level_ 

Descriptive Info~tion 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 
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Portiancl cement Concrete -S-evi.era\ Opdate Package Number O 
~orMo~-Wek)hT :Cl"\.+..,rl"t"m-io~ Revision control code 0.0 
(-.('\·•~ \ Aqg-regata Quality Level_ 
~r;o• 7 74 E\a·,t\ Oo \')p ·,+, c.. 

Property Code 1010 I Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 

3<.{1 
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Port1anc Cement Concrete 
&eY\@('°(1 \ Update Package Humber O 

~Or-Ma~ -We.kJ~rr 
l:""--'--r.-vntiof'. Revision control code 0.0 

(-,("\·1e \ AgQ"regate Quality Level_ ~r,p•_ ~,-4-. E\n;~ Ooh""'\+,'-

Mb< ISTI 

Property Code 1010 I Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 19S0 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 

·,~ Q.,r-e~ ~, ,t\j . 
"''re. u~ed.. 
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Page 1 ~ Material Code Ol __ C.. __ 8 __ · __ Property Code .l..9S29 

PortTand cement Concrete 
-S-efl@f"a \ Update Package Number 0 ~ot"T\'\o.~-we.!a~rr 
:C"'-~'"'rMatiOr"t Revision control Code 0.0 

(-,("\·1e \ Aggregate Quality Level_ 
~r-ip• ?.74 E\n;"' Oo\~""·,+lC:.. 

Property Code 1010 I Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 19S0 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 
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Material Code 01...:iC:i::.S~· __ 

tv\ix \\TI 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type~ 

Fine Aggregate 

Coarse Aggregate 

--
Water 

Total 

Property Code 1000 Page 2 

Cpd.ate Packaqe Number O 
Reviaion Control code 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

55'1 2.001 --
/02~ 2.Zl I -
2osce, 2.7-2.2. -- --

-- - --
'2.'Z.~ 2421 --

- 3f>q) 

We\,.k-t 0~ lAIM'N'f" ~lllC.. ,14)t'i'/ed +tnWl .,_.,~-';.~~/._ -~~ rcitio df O .40 • 
---

Property Code 1220 I Processing Infocaation 
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~ Material Code 01 CS · Property Code j.QQ.O Page 2 

.-
I , 

Mix \ \T-Z. 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type~ 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

rt.fur B±i on 
Opdate Package Number 0 

aeviaion control code o.o 
Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Proper~y 
kg/m lb/yd Code 

42.2 2.001 - -
I l 'o I 2.ZJ.J -- --
zo~ 2. 7 • .'Z.'2 -- -

-- -- --
~ 2421 --

-- ~· 
w~·,"in o-t ~1,rlf,r ~ 111 c.. ,tp,.;ved +fhlM ~- ~~ ~:-/. ~ ~ nrtir> ttf 0.4-, • -

Property Code 1220 I Processing Infozmation 

re I qt; ve, h,urr,it.l ;ty ), 
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Material Code 01__,C_.g_· __ Property Code 1000 Page 2· 

.:ifbcm0±i on 
Opdate Package Humber O 

Reviaion Control code o.o 
Quality Level_ 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

Constituent Material 
.3 3 Property 

kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type? 5lo+ 2.001 - --

Fine Aggregate -- I llo1 22( I 

Coarse Aggregate -- 20qt, 2.22.2. 

-- -- - -
Water '2 '2." 2421 --
Total 4-0[1 --

W~'it1kt o~ 1(1rrl9r ~•~c:.. d.~rived +f'hWl VUr'II ~ .... /,----·-=-'i r«t-io lt"t o.4-ll. -

Property Code 1220 I Processing Infoanation 

6'nereh! :f;;"''~m J!~t jo~i ~§ i n a maii:t om _i±_ g ' ~.. * o..\! 0 c:att~ UH2S 
cc I cttiY!- b,ymirJity), 

lo )((o >' 30 .. 'an, priS.M~ w,re. cct4$t ~roM +nis m(l"\-ff"ial -to 
determine. +leitoro.l S-\1-el\~tk o.lld '\llltw>1ic. Modulus o~ 
e\a.•:it-ic.il Fol\owil\j .;.~itora.1 +e~-+s, e,iw>1 e11,b were. tes.ffl:f 

• .. ,f\ eomp s.~i,:)f'\ Q.~ lo-in. ModWiecl C\Jbes. 6,)(12-itl, C.'yllnders 
- \ve a.s drtttrffii 2 -d~ Co~ s·,ve y 

. 
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~ 

· Material Code 01 C;S · Property Code 1000 Page 2 

~ 

rt-fucm0±i on 
Opdate Packa9• Number O 

Rev1 ■1on control code 0.0 
Quality Level_ 

Mi.x \2 T2 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type ~ 421 2.001 --

Fine Aggregate 1301 2.2 l I --
Coarse Aggregate -- 20"4- 2.22.2. 

-- -- -- --
Water '2'2.'!a 2421 --
Total 4-00'l --

W4!.,d)n o+ ~~~ 'II.In~ derived ~~IM. ~ • • -'-..:..~:.- --t r«t-io trf o.s3. 
-

Property Code 1220 I Processing Info.mation 

Conereht :'f:2"'t:.He,.. =t-fru~1u, ~ in a ma,it om _i±_ g t a.. . .a.t o.J O «tt!l u:u2a 
re I mii& b.Ymld~ l. 

lo lCto >' 30-"1n, pr-isM~ were ca.~-t ~n,m this ma'\-eria.l -to 
de+ef'W\in~ +\e"Jtor-a\ S1"f'er\~1-k ~1\d dy114~i~ Modv\\lS o~ 
e\a.st,c.,~ Fol\ow,t\j +\-ey:ura.\ +e~t.s., becaw, end.$ we~ mtecf 
·,f\ Comp ~!:,iot1 Q.Sa lo-\n. Modi+ied C\Jt>es •. lP~12.-i1\, c.y\ind:ers 

_ we01 ca.st -h> det-ermitt&. 29 -d~ Co~ ~ss,ve 45,-tf'ffl th. y p . 
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Material Code 01 CS· 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type]:'" 

Fine Aggregate 

Coarse Aggregate 

--
Water 

Total 
. 

Property Code 1000 Page 2 

Opdate Package Number O 
Rev1a1on Control code o.o 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Proper~y 
kg/m lb/yd Code 

'5"b7 2..001 -- -
lO~Q 2.2 l I -

- Zl3e, 222.2, 

- -- -
'2.1 $" 2421 -- --

3qs-e, --
W<!\ti ln o+ ~•ft'N)r .,nc... derived +fhlM -...:.. -~~:-/- -t r«tir1 d't o. Jta • 

-

I 
~ 

.. 
Property Coda 1220 Processing Infozmation 

6,nerd,! t::c~~,.. =-~U~US ~~II CJ maiit rf-_ '5 (1.. .M o.J O ,td HUZS 
Cc: I '1±:ii& b.YmlGI~ l. 

- to lftolt 30 ... ",n, pr'i!>M!. were. ca.est ;raM +his mtrltr-ial -ta -
: c!e~rmine +\eltura\ S11"ef\~-tk Q.M dyM~ic. modulus o~ ----_ e\~ticil Followinj ~~i,uro.l t1-'!.-t-.s, beam end!. were.~~ -
- .. ,f\ CoMP ~!>iot'\ a.~ fo·ln. Modi~lecl C\Jk>es. l&,)(12.-itl, c:.y\lnders --

... wena ca.st +o d~rmita& 29 -d~ CoW\ · n!'Ss)ve. 9\-nm th. · . 
y p 



STRUCTURAL MATERIALS HANDBOOK · Volume 3 - Material Data Sheet 

~ Material Code 01 C:8 · 
Port an Cement concrete 

Property Code 1000 

~Yteral 

Page 2 

Opdate Package Number O 
Reviaion Control Coda 0.0 

Quality Level _ 

kJorMetl-We.' ht · 
Goa d.fucmtr±i on 

M,x 

Property Code 1210 Material Composition 
.... 

Mix Proportions per Unit Volume 

-3 3 Proper~y 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type~ 420 2.00l -- -- --

Fine Aggregate -- \\$3 2.2 l I 

Coarse Aggregate '2115' 2. 2:z.2, -- -
-- - -- --
Water ~ 2421 --
Total an, --

- W4l."i~ln o+ ~•rrler \t.tn c.. ,1~,.;ve,d +f'h- -••-•-•-I_ ~ r«ti~ !ff o. ~. 
' ·, -

Property Code 1220 I Processing Information 

Conereft ~=n:i.rra :'1~ ~U~I)~~§ j I\ a t11a•it * _ g (I. ~ o+ 0 12~ u~aa 
cc I mi w.ts b.!ilmidif:t l. 

· lo l'to )t 30-"1n, pr-,sM~ -..ere. ca.c.;t ~n,m this m«\frial ;-o --. de-term·1ne. +\e'l?oral ~-N"et\~-tk 4M dy.Mmic. Modu\\lS o-9- -
e\ctstic.i:J; Fol\aw\nj ~~Yuro.I ~-t-.s, beaW1 eruh were. te5.'taf 
·,t\ ~mp s.!>io~ <l~ lo•tf'\. Modi+iecl C1Jbes. 6,)(12.-if\, c.v\lnders . . V - -
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Material Code 01 CS · Property Code l000 Page 2 

Opdate Package Number 0 
Rev1a1on Control Code 0.0 

Quality Level_ 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

,3 3 Property 
Constituent Material kg/m lb/yd Code 

Portland Cement 
2.001 ASTM C 150, Type~ 5lo$ - --

Fine Aggregate \\31 2~ --
Coarse Aggregate 2.0M 2.'2.'2.2, -- --

- - - --
Water 2.4.3 2421 -
Total -- ~ 

\tJo\t1lrt o+ klt't"Ntf" wa c. · derived '+fhlM -•r, ~ ~• / _: •- ~~ rc:(t'io cff n.~~ • -

Property Code 1220 I Processing Information 

Con~ ~'"t~re =--~j°~==m!~ ~ t' a mai~t m ...... i:t_ g ~-- ~ o.r: 0 tt lQ'2S 
Ce I mi~ b.!a.tmldi~ l. 

lo >Clo ,i: 3o-·,n. priS.M~ were ~a.czt" ~rl>M this mt:rlfdal -to 
de~IW\'111-e. +lf!ltuC-.1 !>"tt'e~th ~tld c:lb114mic. MocMIIS e4 
e\a.stlc.i~ Fol\ow,t\j +\~¥UC"'4\ +e~t.s., eaw, end.$ wen!.. 1-es--tc-cf 
·,n. CoMp r-~iot\. Q.~ to-in. Modi+ied C\Jbes. 6>>Cl2.-i~. c.yllnders 

• wen1 ca.st -\-0 o.rtermi,a& 29 -d~ Co~ · ss\Ye. 9t-ren +h. y 
. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Property Code l000 Page 2 ~ Material Code 01 CS· 

Port an Cement Concrete 
IJot"Me& l- We.· It · 
Gii, 

~Ylef"'Cll 
ri.fucmB±i on 

Opdate Package Number O 
Reviaion Control code 0.0 

Quality Level_ 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Type ? 424 2.001 -- -

Fine Aggregate -- \2.S2 22( I 

Coarse Aggregate ZlOfo 2.222. -- --
-- -- - -
Water 21(o 2421 -- --
Total 39.!i_t, --

\Alo\.-1 k-t 0~ IIJ,rtt)f" v.ln C.. A~f'i'/ed +f'nlM ~.,, ~- -/,,-~-~-~ nrtio tfT 0. $1 • 
-_, 

o: 1 qt;ve- rwm1rA!tY >, 
a, )(lo>' 3o-·,n. pr,sM~ w,re. ca.~ ;n,M this wtcrlfrial ;-o 
determine. +\e.,rur-al stf'e"~th G\.M dy.nctmie- Modvlvs fJ~ 
e\a.s+lc.i-t-y, Fol\o~,nj +l-e¥uroJ_ +e~t.s., beaw, erub were. -t'esttecf 
·,f\ eompt\ts.~io,i Q.S lo--in. Modi~ied C'-'Dt'S. {g)(l2.-i~, c.~llnders 
wen! ca.r.1" -\-o drte~mitt& 2.9-do..y CoMpNtss,ve. ~~th. 

3S"7 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 0l_c.B-=-_· __ Property Code .J.9aO Page 3 

Portland Cement Concrete 

~Fom' Opdat• Pactaqe Humber O 
tJoD'AA,t-W:~kT Rev1s1on Control Cod• 0.0 ~~\on &[Bvs;l Ag~egat• Quality Level_ 

~riPc.. '7t"74. E"lai" Oolomi-1-ic. 

Property Code 1310 Baseline Infoaaation 

Mi~ IJt>, 
28-Day Compressive Strength Values Property 

Code 
MPa psi 

lrT \ 4711,0 --
l2T I l.t>i 00 --
l <.,TI • 41o10 -- --

. --- --
Average Compressive 3022 -- -Strength 

All specimens were m.oi st e.vc~d .ror '%& cl~y#! . EACnb yg. \u..c lisW Q'wc 
-111"\l"ID.£.~ft~ fkcg_ ;-;,.-~ - ..• ID l'~Mflll"'~~S.'1Vt! ~;;"'- - -....L! ➔f"f\Wl +kt""1!~ ,_..; • ., .. h, .... "'=~-=--..;: . .. . . 

3Sf 



STRUCTURAL MATERIALS HANDBOOK Volume 3- Material Data Sheet 
~ Material Code 01c.a· Property Code jMO Page 3 

Portland Cement Concrete 
~~~ro\ Opdate Pactaq• Humber O 

t.J o rtMl- W :e iii b.,. Revision Control Cod• 0.0 ;:: ~ 1"\'Y\O:H oo &'1:ll.v<\ Ag~egate Quality Level_ 
~riPC.. '!»t4 E"IQil\ Oolomit°lc.. 

Property Code 1310 Baseline Info~tion 

Mi2{ IJt>, 
28-Day Compressive Strength Values Property 

Code 
MPa psi 

\~Tl 5800 -- --
-- --
-- -

. --- --
Average Compressive - 3022 --

I""·, 
Strength 

I A_:~--~~~~.:. ~re~ 
M.ois:1: ~u~d -tor -ze. cl°'X~ . Eac b ~ah~~ lisim 12heM! 

- ~O· ... ---.. '•Vi! .=!;-~w~---1 !, 4°~WM 4~ "'"' .,_,n .. . --- . 
~ ~ 

. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01c.s· ...... ___ _ Property Code .J.Qa0 Page 3 
Portland Cement Concrete 

~~ml 
Opdate Package Humber 0 

J\l oDnQ.\- kh:~ krt Rev1a1on Control Cod• 0.0 ~ N'Nttlon &(9vc\ A9regate Quality Level_ 
- · ?.i4. E'lai" Oolomi-+ic. 

Property Code 1310 Baseline Infoz:mation 

Mi~ NtJ, 
28-Day Compressive Strength Values Property 

Code 
MPa psi 

\ lT2. 3e,40 --
\<oT2. 3tt70 --

• . --
. --- --

Average Compressive 3022 -- -Strength 

All specimens were M.o, c:t ,. \Jr-ed ~r -Z& clcw.!a • Eacb ~ah~s:: li~-.kd o~ 
- ..... ~.;. •.. ~""' i+\A ::,. .. e "'"M••u•-~, ·• v~ :;:- :-- · _ _._ ~ ~""""' +h~@ 1,. v ,.,_, .. ~v•■----.;; • 

., . &J 
~ 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code 01c..s· -------- Property Code .1.QQ.O Page 3 

Portland cement Concrete 
~~(A) 

Opdate Package Number 0 
~ o r:tnA\- W :c 1i kT Revision Control code 0.0 ~ 1'tNt+lon &(Bv~\ Agregate Quality Level _ 

~ri~C. ~;4 f:(Qj" Oolomi-+ic. 

Property Code 1310 Baseline Information 

Mi~ IJt>, 
28-Day Compressive Strength Values Property 

Code MPa psi 

l2T2. 5480 --
\ toT2 S'OSO --

-- -
. -- -

Average Compressive . 3022 --Strength_ --f 
I 

1 ~~.9pec~.:., ~r~ --~o::'",..~,.U,.~~}:~ "2.& do.v~ . E~k ig ,~~ lisxd g~ 
I : .tt'r\lM +h~~ ~V l~•lft 

.. . -
' . . . 

361. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C...:! · ----
Port an cement Concrete 

Property Code 2000 

Constituent Material 

Portland Cement 

Property Code 2000 

Csn5fd;4er¢ Mc,;:tet-\a.\ 
p.(\d P\s:tti'-

Page 4 

Opdat• Package Rumber o 
Rev1a1on Control Code o.o 

Quality Level_ 

Constituent Material Infonaation 

Material Description Property Property 
or ~roperty Value Code 

ASTM C 150, Type.I* 2.00, 

CaS,'7o 51.0 -
C2, S 1 'lo 2\.0 --
C. 3 A, °lo 12.,'2 --
C4A-F, % ;, I -

Fi ~e.rt e.s? g \ a 'ane- 3h4,0 2103 --
Air- P:ermealai ln-y -
• -est;, m-z. I", --

f:=iPlef\l!S~J DJ4 f4:,$i"_3 q 2. 'b 2\"2.'o 

No . ,3-zs: s·,eve --
{A-SIM ¢.430) --

FiMn.e.S6, W~er 2..0, 2.101 
T vrbidl C) k.jl• .,_ 

* Flake.. Vittsol re~in Wet~ ~ rou~ wi+h Ce.Me,tt c.1,~ker -h, procl.\JC:e 
+\-\,~ ~\r- er\Tro.·111i f\j ceMe.,;t·. ,he ~l)«ti+ity o+ re.sin W4S tloT repor-1-ec( 
~r\d +n-et"'& were. no A-~'"ft-,\ sfe.c·l~•,c.cct-ion.s 4or (tir-er\1"rc,t',~cri5 UMelT¼'.s 
°'+ ~'Ae +·,Me- +ke cewiel\"h. were. prod"'ced. Ther-e..~r-e. i+cc:u,noT . 
be. clde'""'.' "'ed i ~ t l\e. a.°• r-el\~rai "' r1 ~ ce Me;tt.s ll'i~ are. re proem-ccl-, ve. 
~ m.od-eM'\ C.eMef\~. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code 01 c..t! · Property Code 2.000 Page 4 

,.,,. 

1271 i 12'T-Z. 

Property Code 2000 

Constituent Material 

Portland Cement 

Con'?frtu~rrt: M~-te ~lo.\ 
o,f\d f'\Mtic., 

Opel.ate Package Humber O 
Revision Control code 0.0 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or ~roperty Value Code 

ASTM C 150, Type.I* '2.00l 

C.4 S, 'lo 4-<o,O --
Ca,$, 'lo 27.0 --
C. 3 A' "lo 12.5 --
C4A-F, % 7, l --

Fi Yle..i es:, B \a-, ne,. 3l5:2 2\03 

Air-- P1:rmeg\,i ln-y -
•-est1 ~ -z. I'-, --

Firlents~, o/o fg~$i"j sq,~ '212..€> 

IJp · 3ZS: S-,eve -
(/tSJ:M C4Jo) --

Fi rt~ n.ess, Wa.~ 'fl.er 
,-, CJ '2.lO I 

* Fl~ke. Virtsol resit\ W4.!> ~ rout'd w·,+k cemer1t c.li"ker +o proclvc.e 
+\.\1s ~\r-- ett-rr-o.·111i f\j ceMet\~. ,he ~vati+ay o+ re.sit'\ was no-t repor-1'1?c( 
~ttd th-ere. we.re. t.\o A-~,~ spe.ct~i~c:c+iol'\~ -+or 4ir-e.r\TrQ

0

1'1irt.5 c.emert+.s 
~+ -t\'le +·tMe. +ke cewier&~ were. prodvc.ed. There."tare. i+ca,,t\oT · · . 
be. d~-r-M·,r\e.c:t ,; -tke. c:i,c--e.t'-\-f'ai"''--'j c.emercts \J~ed are. repr-,uemo.4,ve, 

~ m.ocl.~rf\ CeMef\~. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material Code 01 c..G · ------
Port an Cement Concrete 

Ho71 t l!oT2. 

Property Code 2000 

Constituent Material 

Portland Cement 

-
- ·-· 

Property Code 2.000 

C-eM•t·ctµerrt: Mo."tet"lo.\ 
0:f\d (' \AA±ic., 

Page 4 

Opdat• Package Humber o 
Rev1a1on control code o.o 

Quality Level_ 

Constituent Material Infonaation 

Material Description Property Property 
or ~roperty Value .. Code 

ASTM C 1S0, Type .I* 2.001 

C.z. SI. 'lo 52,S --
Ca.Si% '2.2,o --
C. 3 A I tr/o 7,'t -
C4A-F, % J0,"4- -

f;r1~1te.s3 S\aine, "311.4- 210'3 

Air--- P1:r,nc.,alt,i \n:y -
1-est, m-z./", _ -

Fi~el\ts~J ez., f4-:t$1"j _ q 1.s 21-Z.8 

No, 3ZS: s-.eve -
(AA[M C-430) -

Fineness, 'N~3V\er- ,~s 2101 

* Fltlke.. Vittsol re~ir'\ wet!. ~ r-out\d 1A1i+h ce.n..e,1t c.li~ker +a prorlvc.:e 
+'t\,s ~\r--et1.T~o.·111it\j ceMet\1"-. ,he ~\Jttti+'ity o+ ruil\ Wt1S no1- repo,..-teq 
~t\.d tk-er-& we.re. t\o A-~,tJ\ s17ec·\~•,c.cn-iol'\~ -+or t1ir-e.ri-trc1t',,i11\5 cet'W\.etrl-.s 
°'+ -t\\e +·,Me +ke cewie.rd1. were. proc:h,c-ec:A. There.~..-e. i+ CczflnoT· . 
be,. cl~'"'·,ned i-t- fke. c:i',r-et\-trciil'l1t\j c.emettts \JSed are. repr·,uetrh-+ ·

1e. 
~ m.od..-er1' CeMef\~. 



~ STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material Code 01 C-C! · ----

I 'oT I i lf>T2.. 

Property Code 2000 

Constituent Material 

Portland Cement 

r-, 

Property Code 2.000 

Consrfrtu~rrt: Mo:+e..-la. \ 
p.:od t:"ls>t1', 

Page 4 

Update Package Number O 
aeviaion control code o.o 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or ~roperty Value Code 

ASTM C 150, Type.I* '2.00\ 

C.aS I '7o 44,0 --
C2z S, 'lo ZS,$" --
C3 A, 'lo 1'3,2 --
C4A-F, % lD,7 --

Fi>1e.tte.s~ S\a"•~ 372, <o 2\03 

ff,,.._ Per,negltt i \n-y -
•-est, m-z. I'-, -

i=i;\et\ts~, o/b t?a:asi":3 q 3,!, 2\42..8 

No. 32.s: s-.eve --
(ltS,:M ¢.430) -

Firteness, \vQ.jr\er I t:t lo '2101 

* F(~k.e.. Vittsol re~it\ wtUa ~ rout\d wi+k ce.me~t c..li1tlcer +o pf'oclvc.e 
+~,s °'\r--e.11."trtl°1ttit\j ceJMet'\~. The ~ua;i+i-ty o~ re.sit\ was no't repor-1-eq 
~t'\.d +k-er-e. we.re. t\o ~ST~ sfe.c:i~·,c-.ct"tior\~ ~or 4ir-e.rli"rQ"1wtitt.5 ceMett+-.s 
°'+ -t\\e. +·,Me- +he cewie.l\T!, were. prodvc:~d. There..~r-e i+ Caflt\oT . 
be de-N!.-rffl·, r\e.d ·, ~ -tke. ti°lf·-et\-\-ro.11'\i ~,j c.eMerrt.s \J4ied are. repr-,uert+o:+,ve. 

~ m.od.-e N\ C.e.Mi! f\+!> • 



' 
STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 __ ce, __ ·_· __ Property Code 2000 Page 6 

Portland Cement Concrete Co1\~titv!m ~etttri Q\ Update Package Humber O 
~ or-mAl- ~el~b"'t · o.'l\d P\grtlL Rev1a1on Control code 0.0 C?:Cove) Ag9reqate Quality Level_ ~eri@c;. ~ "14 E\oif\ Oo\CWftitic. Ciee:£c-e:te. ecg~~d:i e~ 

Mix ll T"l 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 6"5t:f lb/yi 2601 

Water-Cement Ratio o. o.40 2603 -(by weigbt) 

Slump -- mm 2,4- in. 2631 
8 i C Com-m-t; ~ f:e.,-, ~ 

. 

Reference Documentation 

Kllepr, Paul. •r..oaa-nm. SludJ of C..... Jtwformaaoe ID c:oaa... a.,,. 10-,,._. ltapon 
OD Slnn&da ad Bludc PropMIII of e:aaa.a_ • ACI JOUUW.. ,,,_._,,.,,, Vol. 54, No. 6, . 
Du-,,,ber 1157, pp. 411-504. (a+laad u ...,_ ,_,.,,,,,.., ..... BXOII, Ponlud Cemem 
Allodatlan, Sko1dl. • ....,, 1951). 

McM111aD. P.L, and Tyler, LL, •r..oaa-11m1 SludJ 0, C..... Pwfanaaw ID Coacnta. 
Qapcar 1-lllllmJ ad Scope.• ACI JOUUW.. ~. Vol. 44, No. 6. P*UIIJ 1941, pp. 
441-453. (a+lmad • Ra«ll'dl r,q,,,,,,,.,,, Bllll«ln RX026, Pardwl Cement ~don, Skokie, 
Aupa1941). 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code 01 C2) · Property Code 2000 Page 6. 

Portland Cement concrete Co"~~itum! ~et"Hn o.\ Opdat• Package Humber O 
N orMg\- l,Je'\~h"T O.'M P\o.s+\L aev1a1on Control Code 0.0 
6:CAJle) Aggregate Quality Level_ <Ser,ec. ~ ,4 E\a11t\ Oo\~i+i(. C-Q~re:te. ee9r2ecf1 e~ 

M. i X I l'f'Z. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 
_ kg/m 422 lb/yi 2601 

Water-Cement Ratio o. 0.4-7 2603 -(by weight) 

Slump mm 2,3 in. 2631 
8ir ~m-m-t;,~ -- ~ ~ 

. 

Reference Documentation 

Kliepr, Paul, ·Lema-nm. SIUdJol C-~-~ a,.,,_ 10-Propa ..,_, 
an S1nnp wl Bludc PaCljNllla of c:oaa... • ACI IOUINAI. l'rot:ntl/ltP. Vol. 54, No. 6. . 
December 1'57, pp. 411-SCM. (tijWbztt d aa.«. :d. D.jC!Jt • B•.,,,_ .... Pwt? f C. • 
Auocildan, Skolde, Pebnaly 1'51). 

McMIDm, P.L, wl Tyllr, J.L, •Lema-Time S1udy 0, C.... Perfanlrmce ID c:oncn.. 
Cbaptar 1-HillorJ and Scape.· Aa JouaNAL, ProcHtlbtf,. Vol. ..... No.,. PNIUIIJ 19'1, PP• 
441-4$3. (1epaimlcl u RaMn:11 Dqon,,rml B.U.dn IUCOJI, Panland Cement ........ Skolde, 
Aupc 1941). 



\ 

STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01_ce, ___ ·_· __ Property Code 2000 Page 6 
Portland Cement concrete Co1\:z-ti+u!m ~o.ttri a\ Opd&t• Package Number O N ormaJ- We)~b"'t O.M, p\gs+\£, Reviaion Control code 0.0 6:CoweJ Aggregate . Quality Level_ ~eriec. ~-,4 E\oi~ Oo\QVl\i+ic. Cgr\Cc-e:te ~(2J2id:ie~ 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m SlA-lb/yl 2601 

Water-Cement Ratio o. o.~ 2603 -(by weight) 

Slump 11111 2.2. in. 2631 
a1c eo~~ - 2,~ ~ 

. 

Reference Documentation 

C.t'men"f A-ss.oc.\Q."tio.c I Sl(al'.ie.1 rqq 1.. • 

Kllepr. Paul. •Lema-Time S11111J of Cwnent Ped ■ +u • ID~ an,,- lo-.-Proanll ..,._ , 
oa S1renllb and Bludo PallpWla GI 0aow.-,. .. ACI 1CHmNAI. l'na-,,,,,. Val. 54, No. 6, . 
DHIIIINr 19S7. PP• 411-504. ( ........ U .Rase lA AIJM.UI .., ..... axDII, Jtwdaad C.... 
Allodldoa, Skoidll. PlbluuJ 1951). 

McM111aD. P.L. IDd Tyler. I.L., •1.aaa-11me SIIIIIJ ot C.... P1dcwrm ID eaaa... 
Cblpw 1-m.., aad Scape.• ACI JOUUW.. ht#:Hdlltfl, Vol. ~. No. 6. P•IIUJ 1941, pp. 
441-453. (aijWlmad u ...,_ ,,..,,,,,_,..,,.,,,. RJC02f, Pc■daad C.... Alla c!11la, Skolde. 
A..-1941). 



' 
STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 

~ Mate~ial Code 01_c.e, __ ·_· __ Property Code 2000 Page 6 

Portland Cement Concrete Co1t~t·1tvm! ~cattn o.\ Opc:late Package Humber O 
~ of"mg,l- lt!e,~b-t a.f:d, e~~±i'- Revision control Code 0.0 
C:rCA'le) Aggreqate 

L.O't'\Cre.-te. ~~!:d:•e~ Quality Level_ '5erigS! ".'?. i4 E\ain Oo\affln-ic. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 42.1 lb/ycf 2601 

Water-Cement Ratio o. o.53 2603 -(by weight) 

Slump - Dill 2,3 in. 2631 
8 j C Com-e\-t;, ~ 3,b ~ 

. 

Reference Documentation 

Dqer, Paul. •Laq-'l'blleSmdJolCc:znmP..foi lltCm, ,.aao,u, 10-.,.._aapan 
GD S1ND&da wl lludc ........ 41 Colla■-.• ACI Jouuw.. ,,,_.,.,,.. Vol. 54, No. 6.. 
December 19$7, PP• 411-504. (1 ... la L • •·• cl,AJ,wa- .ltlll 11 .... , ..... Clar ILII 
Aaoc11dan, Skokie. Plbrull7 1951). 

Mc:MIDan. P.lt., wl Tyler, I.L, •Lona-'r!IM Sludr oJ c.n.t ......_. ID Ccmcnc8. 
Cbapcer 1-Rlllarr and Scape.• ACI JOUUW... p,.,_,,,,., Val. 44, No. 6. P...,, 1941, pp. 
441-453. (n,prlmed u Ra_,.~ B..U.dn lUC026, Pordad Cemem Allocla1ian, Skokie. 
Auaul& 1948). 

369 



' 
STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C8 · · Property Code '2.000 Page 6 

Portland Cement Concrete Con~-ti+vm! ~c:..Wri a\ Opdat• Package Humber o 
t:::} o-r-mgl- lt!e)~b"t 

o.~ 21~±\'- Revision Control COde 0.0 
(,:Cove) Aggregate 

C..O V'\CC"e.-te. ~~id: i e~ Quality Level_ '::>er-iec;. ~ i4 E\aif\ Oo\01,,rt-ic. 

Mix \ClT\. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

, .... 
Cement Content 3 

_ kg/m S°lo 7 lb/yi 2601 

Water-Cement Ratio o. 0.3& 2603 -(by weight) 

Slump mn 2.2 in. 2631 
8ir Comm:!;~ -- ~Co 42.6>\3 

. 

Reference Documentation 

C.emell-f Ass.ociQ.1io,c I Sk:aKie, rqq 1. 

Depr, Paul. ·1.ona-T11De SludJ of,....,. .. ,._ ID~ Cblpcm' 10-....... ..,., 
OD S1nnatb 111d lludo Pao,MIII of c:oacnc.. • Aa Jouuw., ,,,._,.,,,. Vol. 54, No. 6, . 
Dn1nber 1957, pp. 411-504. (1.apllmad u Ra_,.~...,,,. IUCNI, Pcadaud c:a.. 
Alloclldan, Skoldl. Peb1ua1J 1951). 

McM1DaD. P.IL, Uld Tyla'. LL. •1.aaa-11m1 SludJ oJ C'AIWlt Perfmmw:e ID ConcNte. 
Cbaprs 1-BlltarJ ad Scape.• ACI Jouuw.. l'rooffdlltfl, Vol. .U, No. 6. p__,, 1141, PP• 
441-453. (nprlmrld u ...,_ Dqt,n,na, Bllllftln RD2f, PanlaDd C... Aaact■doa, Skalde. 
Aupl& 1941). 

370 



' 
~ STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 

Material Code 01 Cf)· Property Code 2000 Page 6 

Portiand cement Concrete Co1\~i-itum! ~o.tfri Q\ Update Pactage Number o 
~ orm9al- ltle)~b"'t · 

o.~ e~ns+i'- Raviaion control code o.o 
'2CM&) Ag9re9ate 

Cre~re.+e. ~rn~s:cii~ Quality Level_ 45er,fl:1c.. ~"74. E\ait\ Oo\011\i+ic. 

Mhc \loT2 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

cement Content 3 _ kg/m 3 420 lb/yd 2601 

Water-Cement Ratio o. o.~ 2603 -(by weight) 

Slump - DIil 2,4 in. 2631 
air Com:m:t,% 7,'S ~ 

!a 

. 

Reference Documentation 

C.eme1t"f Ass.oclo:tio,c I S"al{ie.1 rqq 1 .. 

Depr, Paul. •i.oaa-Tlme SludJ of Cemem ..,..__ ID Caaa9lle a,.., 10-l'luana 1t-,an. 
on S1raada Uld lludo Plo,MIII of Ccmcnll,• ACI JOIJINAL, l'rocndlllfl. Vol. 54, No. 6, 
D■c:IIIINr 19$7, PP• 411-SCM. (t4j■laad • ..... ,,.,,.,,,,,.,,, ...... IUCOII. Ponlwl C.... 
HIOCfedan, Skoldl. PebnauJ 1951). 

McM1DaD. P.ll., and Tyllr, LL, •1.oaa-T1me S&udr 0, C... PwfanDaw ID CcmcNtil. 
a.pear 1-lllllalJ ad Scape.• ACI JOUDW.. ,.,_,_,,,,,, Vol. 44, No. 6. N1raatJ 1941, PP• 
441-453. (14■bald u Ralllnlt ,,.,,,_ ...... RD26, Paadwl Cemn Alla r:ladOD, Skalde. 
A..-1941). 

37/ 



\ 

STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01_c.e, __ ·_· __ Property Code '2000 Page 6 
Portland cement concrete Co1\~-\-·1tvfa! ~Cl°t'tfia\ Opdat• Package Humber O bl of"mg}- lelel~b"'t 

o.~ ~~o.s+\'- Revision Control Code 0.0 
C1:Co11e) A99re9at• c.e ~,e.-te. ~C9¥2ecf1 e~ Quality Level_ C:Seriec. ..,_ 74 E\aif\ Oo\Q-Mi+ic. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m s~s 1b1yi 2601 

Water-Cement Ratio o. o.+3 2603 -(by weight) 

Slump mm 2.s in. 2631 
8 i r- Com-m-t; ~ -- ~., ~ 

. 

Reference Documentation 

Depr. Paul. ·Lema-Time S11M1J of Cemem Perfolrm iD eaaa.. Oaapter 10-Plaplll ... 
on Snqcb Uld Bludc Piopwlill of c:cma... • ACI JOUUW.. ,,,_._,,.,,, Vol. 54, No. 6, . 
December 1ts7, pp. 411-504. <••laad • ...,_ ~ .B....,_ RXDII, Jtcwdml Cmtm 
Allodadma, Skolde. PelmmJ 1951). . 

McMIDaD. P.lt., and Tyler, I.L, •Lema-Time SmdJ oJ Cemem Pllfmlllaw ID Caacnla. em..- 1-HllcalJ aad Scope.· ACI JOUUW.. ~. Vol. 44, No. 6. I'...., 1141. PP• 
441-453. (1epalmlld u ~ Dqo,ouat B,,U,dn RX026, Panlaad Cemem Allodldaa, Skoldl. 
Aupt 1141) •. 
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Portland Cement concrete Con~"ti!J!fm: ~O.°ttt"\ Cl\ Opdate Package Number O 
h:} O('mg,}- lt!el~t:rt o.M E~a:-±1'- aeviaion control Code 0.0 C:rCcue) Aqqreqate c.e r'\.Cre-te. ~CQ12ecf1 e~ Quality Level _ 
~eriec-, ~i4. E\aif\ Oo\Offli+ic. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 424 lb/yl 2601 

Water-Cement Ratio o. o.51 2603 -(by weight) 

Slump -- ll'ID ...1i in. 2631 
8 i C Ccm-ewt;, ~ ~i9 ~ 

. 

Reference Documentation 

Dep:r, Paul. •Lcma-TlzDa SmdJofCsm rPea,, 11 IDCaanlla.Cb.,_. 10 .......,..,_, 
on Sinnatb aad ... Pns ....... Coacr111.• ACl 10UIMAL. ,.,....,,,. VoL 54, No. , •. 
December 1957, PP• 411-SCM. (NjPL t II.... aAJM)a am ......... PoadwlC'emlllt 
Aaocl1don, Skolds. Peblulrr 1951). 

McMIDan, P.L. ad Tyler, LL, •Lcma-1- Sludp c,J em.nt hafua I la Coacra. 
CbapW 1-RlltmJ ad Scape.• ACI JOUUW. Prot:Htlblll. Vol. 44, No. 6. P....,. 1941, pp. 
441-453. (1epalmld u ~ ~ ..... RX026, PanlaadCemanr Alla I■~ Skalde. 
Aupc1948). . 
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Material Code 0103 - · 

Port an cement concrete 
NorMa.)- ),Je\3~.,.. · 

te 
c\afirt,c.. 

MLx z. \T\ 

Ml x No. 

2\T\ 
C 770 

Average 

Property Code 3'z,Z.\ 

Com('re;r:;,yez Stcett~th 
versuc; :n me 

C 35'30 > c S-7 eo, cbqso, 

C 

( 

( ( 

Page 1.3 

Update Package Humber O 
Revision control code 0.0 

Quality Level_ 

C '83SO) <94Co0) c9q70> 

( 

( > ( 

( ) ( 

( ) 

She-in. ntodi~il!d eub~!ii were.. mocs+-cvrttf l>t\tl I +e~-t-. ocili+ic.-4 cub~ 
were. ~51-ed a.ccon,lirij TO AS.~ C.lllP pro~dvre~. Lir;,~ ~tr~rrcrtkS 
~

0
rr-e~r, and Tt) -the. DC"tn2..5e. .from ~ +e~+s .. The.. Cowtpl'"'l!SSi\"e. -s"f'n?tt,th 

t>+ c:y B '1clfr.S al'\d MO di+-1 ed cub~ eo.111101"' be. compecr-ecf ol iree:tly 

be.cavs~ of diUer-ene:t!~ iV\ -tk.e c:upee1' ~+io o~ -tke specim~J1S. 
For Moist f\lrit\C\, +ke comp~ssivc st-ren~+h o~ &>-lf\, mooli~iec:# 
·c.vb es i ~- a.pp'1l-1i t,ttA.tely 4°7,, ~ rec:('har .+~f\ +na..-t- o+ &.x 12..-in. 

C'f \itlc-A.«-S (R~+, I~, 

?,+~EQl".S 

(q7<oo) 
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Port an Cement concrete 
NorMa)- We\~~1" · 

G; re,..,~, Aggregate 
a\oM°rhc.. 

Mix zt,2.. 

Mix No. 

2 rT2. 

Average 

C2mpre;ra)ye, Stan3th 
Yf:!CSY$ :Ii ms: 

(. __ _ 

Opdat• Package Humber O 
Revision Control Code 0.0 

Quality Level _ 

____ ) 
'·---

(. ___ , (, ___ ) 
c __ '·---
(. __ _ '·--- (. __ _ 

She-in. 1'\odi(.iecf cub-e!t were. n-\aCs-t-Cured Vf'\tl I +e~t-. Mod, i~cf cube5 
were. ~~ted a.ccordir1lj -ta A$~ c.1 llP pro~vres-. Li~ s+r~ra_crtks 
(!orre$pond 1b -the. ~vertt5e. ~rom <o -t-e~+s .. 'The- cowipr-essiv-e. s-f'N-'1,th 
o.f. c.y B 11cler.s t11'd Modi+-1 ed c.vb~ CO.t1110T be. comp«r-ecl al ire~:tly 

be.cause o+ diUerene~s. il'\ -tke a.spec.T O:A.+io o-f- ..,..ke speclm-ttrtS. 
For moist_ e,\lril'\C\, +ke COW1pre.ss.ivc -st-ren~+n o-t- &,-lf\, morJi4iec/ 
cvbes i~ cappra-ti~tA.tely 4°71) ~ re~r ~~f\ +~+ o.;. lDx 1,-·,n. 
C 'f li t\eA«-S ( R-e.~. I), . 
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Port an Cement Concrete 
No'r'"Mt1\- Wei3n-r · 
Grr~ve.\ Aggregate 
-er· lom'ttic.. 

Fle')( ur-a\ S'tr-eM,-tk 1"~st Re~t-t-s 

Update Package Number O 
Revision Control Code 0.0 

Quality Level_ 

~i2< No. -+of" Moist- Cvttd PMSMC. . ,-k,rd Poil\-t' L..o a.ct it\°' , M Po.. ( r,s-.) at: 

' d.O.\/ ; do."c. 2sdo..vc.. 3mo~h~ 1 veat" 3 vear.s 1ovea.rs 

2 ,,..., 
( \4-0 ) < 4-qo > < eo+o ) C 740 ) < 970 ) ( q20 ) cq7o ) 

( ) ( . ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( , 
; 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Co')(«.')("30•in. pr1SM~ w-erc tw'IOi$'t- cor-ed vmi\ -+est. PrtSM5' wer-e -tested 
Q.CCOn:lif\~ ;o P.$'W\ C "7& w·rH, \0<tcfs. applied «t- +he th1rr:.t-poil!IS 
o+ Qt\ ,a- n, ~fG.t'\. 1wo ;,~-,curQ.l breaks w,C""C. o~+o,ned +t'0M eack 
speciMen. l..l~ttd ~tr-e ... ,+h~ <!orr-e~pol'\d +o fke a.v~ra.~e +rom <o~ts. 
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~ 

Port An Cement Concrete 
Non-M.\- Wei!}k-r · 

loM',tic. 

'Fie')( ur-a\ S-t-N~1k ,-~st Re~l~ 

Update Package Number 0 
Revision Control COd• 0.0 

Quality Level_ 

M'i~ No, ~ot" M:o,st- C\Jttd PnsMc. . .,-k,rd Po'1t\"T t.o cid if\.o. , M PQ. ( os·,) at: 

' d.o..'I ; dta."c. 2.&d4.vc.. 3mo~ 1 veat" 3veaB ,ovears 

2. \ ,'2. 
< t:to ) ( 42.0 ) ( rs?~ ) (700 ) ( @lO ) C 800 > ,szs ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( , 
i 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
C ) ( ) ( ) ( ) ( ) ( ) ( ) 

Co')(<,')C~O-it\, pt"i~M~ w~re. ~ots't- cured vmi\ -t--e$T. f>rtSMS. were -tested 
t'.A.CCOm\f\~ ;a ~5>'\M C..1& w·,.\,~ \oad~ cippned o.+ +ke +turd-poi~ 
0

~ Q1\ \!l-,n, ~f(tt\. Two .;l~:l<ur-~, breaks were. oD-t-4,ned +r-am et1cl\ 
speciMen. Lis~d stNf\,+h~ C!or-r-espo11d -to +he a.v~rct.3e +rom 4,~ts. 

37'/ 

34 !:,ears 
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Portland Cement Concrete %nam le.. E'lastic. Update Package Number O No~\- Wei;"-r · Revision Control Code 0.0 
C:,1"'Q."e,\ Aggregate cd\lhJ~ 
~i0r\ ,,oc.,. "!i+ E\~,A Oo\OM·,-\k '1.e r~v~ Ii mi:: Quality Level_ 

o"W\'"•--,t:. ~\a-;·Hc... Mod\JlV; ,-es.t ~es\JI+~ 
M.,~ No, "'-r -Moi$+~ Cured Pr-i! MS. Po. ( P ~ ·, X 10 ..... ) 

\ dA-" 7 40.'I!. 2.1o dn._"!» :3 Nl\llff~ l \leiQ.C- 3'/eAtS IO\leaf:S 
. 

2\T\ 
( '2,32 > ( 4,IP4 ) < 5,4~ > ( c, 0$" ) < o,!>O ) ( 7,2\ ) (:Z,~ ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

I 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

(oY.to )(30 -it\. pr-iSMS we~ mc,is-t- cur~ un-tt \ -te~t PrlSM s wen!.. 
-tes-ted ~coidit\~ -\0 A~TM C '2.lS'. Lis-t'ed Vctlue~ ~ re, -f-h.~ 0. V t,f"Q. ~ ,e. 

-tor 3 sp-ec·u~et\!,. 

3f0 
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Portl•nd Cement Concrete P;,,oam "- E'lctstic. Update Package Number O 
No'OV\4\- \vei~\\T 
&f'd'1e.\ . Aggregate Mod"lv~ Revision control Cod• 0.0 

C..Prl.oc.. '3"7+ E\tlit'\ Oo\OM,-\ic. ~er~v~ Ii~~ Quality Level_ 

tv\ \ )( 2 \ 'T'2.. 

O"~r.11AA,~ t\a.c,+k. Modulus Te.s.-t ~.s\Jt+.s:, ·-. 
M,~ No. ~r -Mol~+-C.ure.d Pt'i~ MS. Pd ( ps·, x 10 .... ) 

\ do.." 7 d.o.'I~ 2~dnu~ :3 M nlt\'\\s. '\/eD.t"' 3'1eoJ"S IO\/t!O.f'S 
. . 

2.\T"2.. 
( 1.1~ ) C 4,Z~ > CS, \4 ) C 5,73 > ((o,2.~) ( (o, Co'1) ({o,7~ ) 

C ) C ) C ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ). 

• 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

r-" 
(o~Co )C 30 -lt\. pr--iSMS we.~ mois-t--cur~ un9'-i \ -te~t PrlSMS we~ 
1-es-ted ~c.cord\ n~ -\ o ASTM C '2. l S". Lis-ted Vct lue~ °'~ -f-~e. Q.Vt.f'Q.~-e. 

-tor 3 sp~c·,Me'f\!>. 
. 

31I 
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Portland Cement Concrete 
°'JMM\c, f=\a~-t\c.- Update Package Number O ~orMa.\-We.,a"T 

(zrQ. 'Ve.\ Aggregate M.~cl.uhJ2 Revision Control COde 0.0 

5eri es 3;4_ E°\Qit1 Oo\omiti't- '-ter~u~ l3VV\-e. Quality Level_ 

M,x 2. \ Tl 

°"no.W\it.. E\~-t-·,c. Mod\Jh,~ Te~+ ~ ... e~ul1'~ 
M,x No, ~~f" Mo, c..-t-- l'ur~" C., \i"-e.len. Pa. I '1 S l >c , o -r-. J 

2.~ d.~vs ,VeQ.t'" :3 veo.rs 

2.\1"'\ 
( s-.os ) ( Co, ,e, ) ( (D,40) ( ) ( ) ( ) ( ) 

( ) ( ) ( , ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ~ 
; 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

ll,~\"'2.-,t\. c.'/Htl\.ders wer-c. Mo,!lt c.ured \Ji\-ti \ -\-e.)T, Prism~ Wtre. 
-tes~ acca~cl·,t\~ -to A~TM C. '2.lS. l-°\s~ed 'lo.\ue~ Qf"e. -tke 
Q.Ve1'0~e ~f' '3 ~p-ech..-,en~. 
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Portland Cement Concrete 0:yooMk E"\a~t-\t., ~orMa.\-We.,akT Opdate Package Humber O 

(zCQ.Y e.\ Aggregate M6d.u\02 Rev1a1on Control Code 0.0 

5erie~ 3;4 E\aifl Oo\omm(.. "er~u~ lJ a!e. Quality Level 
. 

M,x No. 

2 \T2. 

, ___ , , ___ , (. ___ , , ___ , , ___ , (. ___ , (, ___ , 
( ___ ) , ___ , (. ___ ) , ___ , , ___ , (. ___ , (, ___ , 
, ___ ,, ___ , ( ___ , , ___ ) ( ___ , , ___ , (, ___ , 

Average 
(. ___ , (, ___ ) (. ___ ) ( ____ , (, ___ ) (. ___ ) (. ___ ) 

~ lD~\-Z.. -,i\.. e'IH""d.~rs were Mo\s.t C.\Jred \Jt\-ti \ +e-'T, Pris.Ms. W\!re.. 
~es~ QCCC)f"'d:tt\~ 'TO A~TfV\ C. "2.lS. L:,~-re.cl "°'\ue!, Qf"e.. -tke 
°'ve-ro.~e ~(" 3 ~p-ec·,Men~. 
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Portland cement concrete $1:a:tt'- E\4st,c. Nocm0s\- we~kt Update Package Number O 
Moc:luhJS. Revision control code o.o r-ro.1e,\ . Agg gate 

"~Oii~~ :lJIZ:C Quality Level_ ':.en ... ~ ~..,A_ ElQ.tW'\ Oo\ol"'\r\ic. 

S-to.t·"- F'\,,,c...~,L Mr'\rlv\11e. -r-_,c.-t R~!.u\~ 

Mii JJc. ~ r- A o hot"• ~ vr-e,.I Pri!)l'W\!:t Pa { oC.i )( ,~ i"lo ) 

2tocla.\lC.. l v~o.r 3 'IE'QC"S 

2\T\ 
< e. ~!e > ( ,.o~ > ( J,.• i~ ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( , ( ) ( ) 

( ) ( ) ( , ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

lolt lo~3~ -i". priSMS went. moirt- C.\Jr~d om-ii 1-~1". The s+Q"l-ic. MocluhJS 
wa. s cle-t~f't""'iA~d '½'rbm -+\e,cvrca.\ 1-~st-~ o~ priSM~ \)s'•r\~ tke ~l\ow·u"j 
eq_uQ.Tt on: 

• 
w~~re 

P-= -h:rta.\ \oQ.d on bectM \~a..c.led °'-t +h'\ni• po, trl-s. 
ot Q.1\ lQ,-\t\, Sf>Q~ Ur~it'\. C. 76) 

+ = m·,d~po." ole+lec:fao~ 
~ = Pt)i ~~01\' ~ f"0.1'10 de~rM·, t\~d ~ram S. oY\,c. +~s.+, 
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Portland Cement Concrete 
$+Q+jc.. E.\asHc:. Update Package Number O 

tJocma.\- We~k.t M.oeh,hJ$ Revision control Code 0.0 1- r 2tC \ . Agg gate 
ve-r4iiu~ :Cu:~e Quality Level_ 

~t>rio~ "?.'"7..t... E\o.i"' ()o\o-11\i-\ic.. 
. 

f\h \ X 2.\T2. 

S;-Q.;.·,c. E\ac,-\-,c Mt'\,-lv\,1c. Ted ~f"~u\--\-s. 
~!rti klc, ~ r .A o i ~-t"· C: vred Pr-i~M~ "0 ( 0 s i )( / 0 -t<o ) 

2'cdo..vt.. l V~Q,.. 3'1E>ars 

2.\7 2 
( !,4-1 ) ( b, (pi, ) < ~.,o ) ( ) ( ) ( ) ( ) 

( ) ( . ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

(D )C lo~3~ -it'\. pC-i S M.S were. moist - C\Jr-~cf om-ii 1-~T. The s+a.+ic. Moch>hJ.S 
wa.~ c:le-t-t-r,...,il\t-d -t'rt)M -t\e,cura.\ -t-e-st~ o~· pr\SMs vs·•I'\~ tke ~1\ow'u''j 
e'l,_ua:ti ~ r\ ! 

E.•7[••11~!•I)] . 
• 

wh~re. 
P = +a\o.\ \ocul on be~M \~o.d-ed o:t +h,.,-tt- pc, ~+s. 

ot CU\ lto-it\.. StlQ.t\ (Pt~1lJ\ C.. iS) 

+ = M·,cJsf)o.~ ole.t\eet·aor\ 

~ = P~f,':,;o't\'~ r-o.1io de"""-erm\t\ed 4fom ~oY'\iC.. +e~t; 
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Portland cement concrete ~+a-+J" E=~a.,~ it:... Update Package Number 0 
N~f'Mg\- )t.J411~ht Mod.I,,)\\.)~ Revision control Coda 0.0 (-,rue\ Ag egata 

V§f"~I.) .. T,r30e. Quality Level_ 
~eriP~ 7 .74 l=:l°'.'i' Ocl~""'~-tic. 

fviix 2lTI 

c;-\-Gt"ti c.. E \ a !.-tic. M od\Jhl~ T~u~ f<~s\l\t 
M1x ~fo. -br Mo·,;+- ~'-lr~ C.v i vtelec-s PQ. { n~,:, -x 10-t'°) 

'2.t2, dca."~ 1 '\/ear 3 "i ~Cl C'S 

2.ITl 
( i,~ ) < 2,26 > ( t:5,'o~ ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

fs,'/. \7- \f\. ~'I '°'"cl-er~ we.re Mai.st- cvrttd u 1\-t i \ -t--es-t. C.y li r.d.-erS» W't.,.~ 

~~ o.ccord\"3 -to A~,M C4lo'l. 
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Portland cement concrete 

;d:~;ti'- '=l~":ti'- Update Package Number O 
t:Jo-rM2\- ~l~ili:lti~ 

M1:1~1.Jlu~ Revision control Code o.o 
6(2•le~ Ag~egate 

vec.l.); I ,rioe. Quality Level_ 6eriec.. "2_,4 r;;:,~·•i' Qc,(~"';-tic. 

Mix 2.\ T2. 

S-ta:-t"1c. E\ct!."ti'- M~du\\)$ T~u1" ~P~\l\'T;!, 
M,x ~Q. ~r Mois+- C.ureA C.v i~der.s. PQ. ( nc:.·, ')( 10-t-<o) 

'2-~do.."1::i ' "ear .:!'l~0("'.5, 

2.\T2 
( .3,0~ ) < ~,31 ) < 5,"37 > ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( , ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

fr>¥- \"2. \t'\. ~'f \\f\d,er~ were Mai.st- c\Jr-~d •->I\.--+ i\ -t-eS"t. C.y lil\d-ers» W-t r-e, 

~~ o.ccord,"3 -to PIC';)'TtJ\ C.4lo'l, 
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Portland cement concrete Pu\~e Vel,;,c..it,f Update Package Number O 
~QrMg\-Wg\ikT Ti ) Revision control Code 0.0 
C:rn:.i.•1 e I Aggregate 'J,.en.1J~ ,~t:i 

Quality Level 
<oriic>< ~14 ~,~·,t'\ Oo(fl;w\it\C. 

PtJ\~~ Ve.\ oc:,+,, T"~!."T Re!1Jl~~ 
Mi)( yo, ~,...r Uo'i.!.T- ~'-'red Pr\sM~ ml~e.c:. /~r/sec.) 

I do.,, ~do.'-'c.. 71'i0.'1"',,. -zq,clo..'l,S .3 tw\0 ll"Hll C I 'le:tr g vear-$ 
. 

Z\TI 
< ll, oqo> c 13,1qo> C 14,400) ( l5;500) <l"1tl30) ( l4>,lP70) ( '~,S<ot>) 

p 
(11, 12.0) 

( ) ( ') ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

(o)([o~ '30-·1f\. fH"'\~M~ Wet"'e. Mo,C;.1'-~U~ uf\-ti\ -res-t. A son.,seope. 
Wt.\~ us-ed -ta ~easore. -t-he. '/e.loc·rty oi o. compres·10t\a.l wove , 
-r'nrou~ ~ ~ 30-·,"· pa-t~ \et'~-tY\. 

3ff 
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Portland Cement concrete Pv\se Ve\')1!.it,i Update Package Number O 
~Qf'Mg\-Wei~~ 

\I ' ReVision Control Code 0.0 C:rr~N e l Aggregate :-:£ff~•.J~ 1co~ 
Coriic•_ "'314 ~\~·•" Go("~i+k. Quality Level 

M, X 2\T'2 

Pu\~~ Ve.\ oc.·,4-,, Te~ Re.:-\JlT~ 
Mi)( ~o. ~ .... r Mois;-- C.\Jred Pr,sM~ mlse.c. n-,~ec:.) 

I d"-'' ~do.'\lc.. 7l'ia\J~ '2 C2, cl 0. 'Is 3Moll-HI\C I \/e.tl.<"" 3vears 1oy@o.rs 
-

2lT2 
( /Ot4420) ( 13, 2.10) < l4io40> ( ISj ISO ) ( l5i,SO) ( /4',.34o) (l<P,4qo) 

( ) ( . ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

lo X lox '30-·, f\. f' r- ,~MS> were. Mo,~-\"-~ur~ tJl\1"H 1-es-t. A Son,scope. 
we,.~ us-e,i -to ~eosore -the. ve.\oc"cty oi o. compre$S'1ot\0.I wave 
t'nrov~h ~ 30-\n. pa:tk \et~tV\. 



SERIES 374 

TYPE II AIR-ENTRAINING CEMENT 

ORNL Volume 3 - Material Data Sheets 

391 



STRUCTURAL MATERIALS HANDBOOK Volume 3- Material Data Sheet 
Page 1 ~ Material Code OlC.8. ---------- Property Code~ 

Portland cement Concrete 
.$-ef\@ra l Update Package Number O N Or-Ma\ - w e.'~r;- :r:"'"-,rl"t"atior" Revision Control Code 0.0 

(~('"\·1e \ Ag egate Quality Level_ C.,,,ri,=,• ·:r,+ E\ai" Oo\,nW\·,+,c.. 

M1x 2lTI 

Property Code 1010 I Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 19S0 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 

+n,!:. Q.,r•et\: ~,t\11'\j 
w~re o~cd.. 

Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3- Material Data Sheet 
Page 1 Material Code 01~C=8---· __ Property Code /000 

Portland Cement Concrete 
C:,.eY\ef"a\ Update Package Number 0 

~ON't\o~-We~~rt :C ~ +,, f'"Mn-ti Of! Revision Control Code 0.0 
(-,(•ne \ Agg,regate Quality Level_ 
~t"\P' 374 E\ain Ooh,"'·,+,c.. 

Mix -z1 "TZ 

Property Code 1010 I Descriptive Infomatio~ 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 19S0 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 

~ Material Code 01 C:S . 
Port an cement Concrete 
kJofMc.tl-We · ht · · 
&4 • t• 
4Seri alom•rtie. 
Mix 2.1 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type~ 

Fine Aggregate 

Coarse Aggregate 

--
Water 

Total 
~ 

Property Code l000 

~foe q+jon 

Page 2· 

Opdat• Packaqe Number O 
aeviaion Control Code 0.0 

Quality Level _ 

Material Composition 

Mix Proportions per Unit Volume 

.3 
lb/yd 

3 Property 
kg/m Code 

S-w3 2.001 -- -- --
-- \1'37 22( I 

'2.\0~ 2.22.2. -- --
-- -- --

-z. "2.,.C) 2421 --
- ~ 

w~·,t1k-t o-'- ~lt'l'N)f9 'It.Ill c... ...torived ~f°l"IIM -' 1- ~ rdtit'l trf O,:&q • --·. -· 1• -



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 CS · 

Mix -z.1 ,-z. 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type~ 

Fine Aggregate 

Coarse Aggregate 

--
Water 

Total 

Property Code l000 Page 2 

Update Package Number 0 
Revia1on Control code 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

,3 3 Property 
kg/m lb/yd Code 

4'2..3 2.001 --
- l2lo I 2.2 l I 

- "2.0'o(o 2.'2.2.2. --
- - --

20, 2421 --
- .a!il.7 

w~.-,ttlrt o.f. .. ,~r vJnc..· dflri'le.d +~WI _;.~~---!-- ~ rcrtir, df o.~ . 
-

Property Code 1220 I Processing Infoaaation · 

cc lat:ive- numldtty >, 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
111111\ Material Code 01 c.B • · 

Portlancl Cement Concrete 
~ormo,l-Wc~krt 
&CP,v<\ Ag~e9ate 

,,. - · - - '7»;4. E'laif\ Oolomi-+ic.. 

Property Code 1310 

'2.\T\ 

Average Compressive 
Strengtb 

Property Code J.QQ.O Page 3 

~~m\ Update Packaqe Humber O 
Revision Control COde 0.0 ~~\on 

Quality Level_ 

Baseline Information 

28-Day Compressive Strengtb Values 

MPa· psi 

Property 
Code 

3022 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
\ 

Material Code Ol_c..B ........ ·_· __ 

Portland Cement Concrete 
~ ormol- W:e i~ krt · 
&rn,vc\ Agregate 
- ·-- -:r.;4 Elai,. ilolorW'iiie-

Mix 21 T2. · 

Property Code 1310 

2tT2. 

Average Compressive 
Strength 

Property Code JQQ.o Page 3 

=g;~m\ Update Package Humber 0 
Revia1on control code 0.0 ~ m«+ion 

Quality Level_ 

Baseline Info=ation 

28-Day Compressive Strength Values 

MPa psi 

4020 

Property 
Code 

3022 

All specimens were mo, c:t ,. \Jnitd .far -z.e. clo.v!I • Each yalw:. \isW 0wc 
. •.. :..;. -H\a - - - - t'ftM.u•- -··· ··- _. .- I!.. .tt'ft!M ~ ~-•• - . 1,.. v ,.,_-lft ·- - -.:: • 

......... 

........ 



~ STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material Code 01 C-C! · Property Code ~O Page 4 

r-

'2.\T \ .i 21,-2 

Property Code 2000 

Constituent Material 

Portland Cement 

C,,oM,fd;ue,st M~jt;t"lc:1.\ 
p.'(\d P\AA±it;, 

Conc.r~ Propdjes 

Opdate Package Humber O 
Revision Control code o.o 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or Property Value Code 

ASTM C 150, Type .JI.* 2.001 

C.3 S, '7o 3e,,o --
Ca,S I% 40,0 --
C 3 A' tr/o {o,(o -
C4A-P, % q,7 -

Fh,e.rte.s? S\a",ne- 2GIS3 2103 

ff,r- P:er-meaL1i \n-y --
•-est, M -z. I":, --

Firtef\ts5', o/t,t f'q:,si"j q3,4 ·2.x2...eo 

No, lZS: s-.eve -
{frSIM C.430) -

Fit"\ert~S$, wQ..,t\ef" l,!5 2101 

* Fl4ke.. Virtsol resit\ Wtl!a ~ NJut\d 1A>ith cem.~ttt c.liflker +o procl.1JC:e 
+~is o.\r--etl;-r.,i1tti "j ceMel'\:t·. ,he quatt+'i"t-y o~ r~it\. was no1- repor-1-ec:( 
~t'\d +n-erc we.re. t\o A-Sf~ speci~',c.ct"tiOI'\$ 4or 4ir-e.rt1"rQ·1~,~ ceMe~~ 

~t -t~e +·,Me. +ke cewie.~ were. proa\JC1!d. Ther-e."tan!. i+ CCl'1t\OT . • 

be. detertw\·, l'\ed i ~ -tke. ci,r-e.t\-\ro.it\", ~j cewtetCts '1Sed are. rep,·1

uemo.41ve. 

~ m.ocl.-eN\ ceMet\-b. 

3.97 



\ 

STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01_ce,_·_· __ Property Code '2.00 0 Page 6 

Portland cement concrete Cott:ztij:um ~Cl'ttt"\ a\ Opdat• Package Humber O 
~ of"~l- ltle)~b"'t 

°':od E~as+i'- Rev1a1on Control Cod• 0.0 
RCO\fe) Aggregate 

c.e~rrle. e~tc:f,~ Quality Level_ ~er,~c.. ~ '14 E\aif\ Oo\Q1'\i+ic. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m S'JglllJ/yi 2601 

Water-Cement Ratio o. o.~ 2603 -(by weight) 

Slump mm 2.,0 in. 2631 
81c Com-ewt;~ - "3,q ~ 

. 

Reference Documentation 

C.em@I\T A-ss.oc.\Q."tio.c I Sleakie.1 1qq I .. 

Depr,Paul. •Lcma--nm.;Saadpaf·Ccz:ne?eal • n-111-Cm tt aw,,-10-......,..,_, 
GD S1ra&dl ad Bludo- Paap ll'-IIIII at Ccma1e-.• ACI JOUUfM.. l'rocl-,,,,,... Vol. 54, No. 6,. 
December 1157, pp. 411-SM. (tap:tm_j • Re.wcl ..,_LiSSd' ..,,._B&BL Pcadaal•Calar 
Allodldon, Sko1m. N,nmJ- 1951)-. 

McMIDID, P.L. and Tyllr, 1.L. •Lcma-'fllm. SmdJ oJ Cemmr .. rm •nee Ill c:cma... 
Cba,- 1-Hillarf Uld Scape.• ACI JOUUW.. l'rocHtlblp, Vol. 44, No. 6. Pe11nmJ 1941, PP• 
441-453. (r6jWbad u Ramn:la ,,.,,,,,,_, ...... RXOJI, Paftlwl Cemmr Anocfdfan, Skalde. 
Aupc1941). 



' 
STRUCTURAL MATERIALS HANDBOOK Volume 3- Material Data Sheet 

~ Mate.rial Code 01 CS · Property Code '200 0 Page 6 

Portland cement Concrete Cott~~·rtv !fi! M.o.tfti C\ \ Opdate Package Number O 
~of"mgl- ltle)@b"'t o.:og E~~±i'- Reviaion Control Code 0.0 
C:rCo,11g.) Aggregate C-e y'\Cre.+e. :e-ror2!:d:i e~ Quality Level_ 
'Serie~ ~ "74 E\oif\ Oo\affli+ic. 

M .. ,)( '2.IT'2. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 
3 _ kg/m 4'2.3 lb/yi 2601 

Water-Cement Ratio o. - 0.4'\ 2603 
(by veigbt) 

Slump -- mm 2, \ in. 2631 
8 i r- Ctlm-ffl-t;_ 'Ye ~b9 ~ 

. 

Reference Documentation 

ICliepr, Paul. •Lcma-11me SludJ of C- Perfarmaw ID c:oaa... a,aprar 10-,..._. 8-,on, 
cm S1nqda IDd Bludc PaapMIII of Coacnca. • ACI JOUUW.. l'roa""""- Vol. 54, No. 6. . 
December 1957, pp. 411-504. (14Wbaid u RaMrdl ,,..,.,_,.,,,,.,,,. RXOII, Paldaad C.... 
>aoct■daa, Skokie. PelmmJ 1951). 

McMDlln. P.lt., ad Tyler, I.L, •Lema-Time SludJ 0, C...... PerfonDallOI ID c:cmcr.. 
Cba,-r 1-lllllmJ aDd Scape.• ACI JOUUW.. Procndlllp, Vol. "• No. 6, PelmmJ 1'41, pp. 
441-453. (r6jMimld u Ralllrdt ,,..,.,_, B..U.dn RX026, Paldaad Cemem .,_,,.,cm, Skokie, 
Aupt1948). . 



PORTLAND CEMENT ASSOCIATION SERIES 374 

TYPE IIIA CEMENT 



SERIES 374 

TYPE Ill AIR-ENTRAINING CEMENT 

ORNL Volume 2 - Supponlng Documentation 

</ CJ I 



STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
Material Code OlC5-. Property Code~\ Page 1 3 . 
Portland Cement Concrete 

~ l ~±-1ma:b:: Nor~l-We,~h-,- . Opdate Package Number O 

G-eo, 'lie.\ Aggregate Co~12r-e~·1~e 5':tal3§lb Revision Control Cod• 0.0 

~e.r-,ec.. ~-JA. E\t111t\ Oc\oMrt,c. ~~G~~ ::D m~ Quality Level_ 

' 

33TI 

( __ _ (, __ _ (. ___ , 
___ .) ( ___ . 

___ , c ___ . 

Average 
( __ _ (. __ _ 

She-in.. ~odi+ia:f cubi!~ wer-e. ~C>CS~-cvred l>t\tl I +e~t-. Modi fc-d 4vbe.s 
we~ ~st-ed a.ccon,lirtj -tc A-$Tfvl C.l llP pro~dvre.s.. Li~ ~tr~rt_cr1-kS 
corre~pond -h) -the. O.\/fnt~~ ~rom <o +e~+s .. The. Cowtp~ss.i~e. s'f'rl'>1,th 
o+ c..y B 11cl~r.s a1\cL modi+l ed c.vb~ ~,..-101" be. compC1trecl ol ire~tly 

becaus-e o ~ di~entnc:es. i V\ -tk.e o.spee1" ~+io o~ -tke spec I m1!'>1S. 

For Moist ~'->t"if\~, +ke comp~s$iVe. -s+ren~+k o~ &>-lf\, modi+.;ecJ 
c..vb es , s o.ppr,i-ti tMtA.tely 40'/1) ~ reo:\"'er -+~f\ +ho..t- o+ &ax l?.-in. 

c y n tt.eA«-S l ~ .. e.+. , ) , 

(./ 0 2.. 



STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
f"t\ Material Code 01 CS -· Property Code~\ Paga 1.3 

Portland Cement Concrete 
Nor~}-We,~\\-r ~ l l±·1mg±e: Opdat• Package Humber O 

G; co. ..,e.\ Aggregate Com~res-2·1~e. Stan~:tb Revision Control Code 0.0 

Se.r,c~ ~-,4 E\o,Y\ O0\0,ict,c.. V~(Sy~ :I] M~ Quality Level_ 

. 

33,2 

(, __ _ 
(. ___ ,) 

(. __ _ (. __ _ 
Average 

____ , , ____ , , ____ , c. ___ , c ___ , c. ___ > c. ___ > 

She-it\. 1"1.odi~iecl eub-e!t wet"t. ~ocst-Curt!d IJt\tl I +e~t-. Modi r~t:t evbes 
We~ ~$~ a.ccorclirtj i-0 A$T'v1 C.I llP pro~dvre~. Li'!lteJ s+ret1_crt-ks 
c:!of't"f'5ipond 11) -the t1C"ent.5-e. .from (o +e~+s .. The- Cowipr-essitt. ~"f'Nl.-t,+h 
ct- c..y l,11cler.s aF\t.L mor.H+led c.vb~ can11.o't be. comp(.(~ alire~:Hy 

be.caus,e o ~ di~ercnC!-eS, i V\ -tk.e Q.S.pec.1" Cr-\+io o-f -tke spec I m~tts. 
For moisi" ~\Jrit\C\, +ke Cowtpre.sS>ivc. ~t-ren~+h o~ to-1~, mooli~;ecf 
c.vbes ,s '-'Pl'ni-tit>to:tely +°li. ~ r-ec:ch'r -+~"' +no..-t- o~ &ax t,-·,n. 
C '( l'it'.ol-ef"S ( r<..-e+, I), · . 



\ 

STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
Material Code 01 C.B ; Property Code __ Page 1.3 

Port an Cement Concrete 
No~\- Wei~k1"' · 

Fle')(ur-A\ S~r\D\'tk "f~st R.e~l-ts 

Update Package Number O 
Revision Control Code 0.0 

Quality I.evel _ 

~i~ No .. ~,- Moist- C\lttd PnsMc.. ,k,rt:f Po'1t\-t Loo.di"'~ .. M Pa. (psf~at: 

\ d..o:v ; do."~ 2.6cl4~ 3mo~~ t veat" 3vear.s JO Velt'.5 

33,-\ 
( 4o5 ) ( <o3S > < b75 ) (745 ) < 011:i ) (770 ) < StS ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) C ) C ) ( J 
I 

( ) C ) C > ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Co')(~')C3Q•it\. pri«r»MS. w-ere. ~ois"t- cured vmH -test. PrtSMS. were -tened 
Q.CCOT"C'lil\~ ;a P.~"tM C. /& w·rth loads. QfP lied «t- +lie 1-llln:l-pol~ 
oi Q'I\ \&- n. SfO.t\. tWC) ;,~)(urA\ br-eak.s were. o~-ta,ned ~t"OM eQ.ck 
speciine.-... Llsttd stf'~l'\,+h~ <!orr~~potld to +ke O.vf:ra..3e +rom t.-te+~. 

'-lo</ 



STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
Material Code 01 C.B-. Property Code __ 

Port an Cement Concrete 
Normo.\- Wei~h"t' · 
~rQ. ve. \ Aggregate 
er· 3 oloM\tic. 

M,x '33i2 

Fle')( ura\ S1re"°'1k -r~st R..e~l1"'$ 

Page 1.3 

Update Package Number O 
Revision control Cod• 0.0 

Quality Level_ 

~i~ No. -+or Moist- C\lttd PMSMA. -rhH-t.f Po·,1\-t L.oa.ctif\Cll , M Po.. ( Ps·, )at: 

l d..o.v ; dtl"4;. 26do.."c.. 3mo~c 1 vear 3vear.s JO veo.t"S 

3312 
< 340 > ( SiS' > ( (o\$ ) C &>S'S ) ( (o"O ) ( 6:>15' ) c ~~o > 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( J 

.!. 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Co')('4,~'!0-it\. pr,SM~ w-ere moist- cored vtn,\ -test. PrtSMS. were -te$1'8:( 
tAccore\,f\~ -\a pr.~™ C.. i& v.f~h \oQd~ app \ied «t +he thu'd-poim.:.. 
o~ Q'I\ ,~-,n, spa.n. 1wo ;1~')(urAl breaks were. o\,1-4,ned ~roM eacl, 
speciMen. Listtd stNl\~+h~ <!orr-e~po11d -fo file o.v~ra.~e +ro'" teTe!,tS. 

34 ~ear-5 



STRUCTURAL MATERIALS HANDBOOK Volume 2 • Supporting Documentation 
Material Code 01 C. 8 . Property Code __ Page 1.3 

Portland Cement concrete 
~0t1X!' k E'lastic. Update Package Number O No'C"Mo.\- \v~i~~T · 

&f'd"e.\ Aggregate Mod\Jlv~ Revision control COd• 0.0 

-;~r\~c... '3-i+ E\o.,~ Oa\~i-\i!. ~er~v~ Ii~C: Quality Level_ 
-

0"111.""'M't::. ~\e1c;+\C- Modulus Tes.t Res\Jl+~ 
fv\,~ No, ~r -Mo\~+- C\Jred p,..,~ MS. p4. ( p~·, X 10 'f"•) 

\ dA.~ -, d~"~ '2~dCl."~ '3 N nllt\'\\s, l Vet\.f"" 3'1eoJ"S 1ovea.rs 
. 

33T\ 
< 3,S<o ) <+,e,s, < 5,35 > (5,79 ) c eo.,9 ) ( (p, '3 \ ) c '=>,z.e > 

( ) ( .) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

' 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

(o~Co)C30-lt\. p~iSMS wu~ mc,,s-t- c.urett un-tt \ 1-e~t: PrlSMS were. 
-tes-t-ed Q.C.Corcl, t\~ -\ o A$TM C '2.lS". Li~-ted Vttlue~ ~re -f-h.e. owt.fQ!;-t?. 
-tor 3 sp-ec·, Me1\~. 



I 

STRUCTURAL MATERIALS HANDBOOK Volume 2- Supporting Documentation 
~ Material Code 01 ~B · Property Code __ Page 1.3 

Portland Cement Concrete P)ogm k E'lastic. Update Package Number O No'C"W\o.\- 'Wei~"-r 
&t""o."e.\ Aggregate Mod\llv~ Revision Control code 0.0 

~Prl'°-.. "3i+ E\'-',r\ Oa\OM~-\,~ ~er~v~ Ti~C: Quality Level_ 
-

o""""hAA\t:,. t'la.~+,c_ Modulus Tes.t R.es\l\T~ 
tv\,~ No, i;......~: Mo,~+- C.ured Pr-i• MS. Ptt. ( ps,·1 x 10 1"•) 

\ clo.." -, d.o."~ 2todC1.v~ '3 """It\"~ l \/et:lt'" 3'/et:lf'S 10'/t!O.ts -. 
33T2. 

(:3,:.1!3 ) (~.41) ,4,q7 ) < 51~3) ( !:>, '83 ) (5",q3) ( S-.'IJ.. ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

' 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

(o~Co>C?>O-lt\. pr-isMS wu·~ mc,,s-t- cure::t Un-ti\ Te~t PrlSMS were. 
1"es-ted ~cord'\ t\~ ; o AsrM c 'Z.lS'. Lisi"ed VCllUe~ ~re -f-h.e. Q.Vt.t'Q.3-e. 

-tor 3 sp-ec·,meJ\~. 

t.fo7 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Page 1 · Material Code 01 C.8 · ---------- Property Code 1000 

Portland Cement Concrete &eY\@ra\ Update Package Number 0 
~Of'Tt'\a~ -We.~~,rt' :C 1"'1.-'...,r.-vrrti 01"' Revision Control Code 0.0 (..,C"\·1e \ A9g,i-e9ate Quality Level_ 

S@[i.o• ~;+ E\o.·,,.. Oohr-'·•+ic. 

Property Code 1010 I Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 ~ Material Code Ol __ C __ S __ · __ Property Code~ 

Portland cement Concrete 
6eY\~f"c1 \ Update Package Number 0 

~Of'l'r\a~ -We.~hT :CJ"'\ 4--, r t¥ati Of'- Revision Control Code 0.0 uf•ne\ Aqqt-egate Quality Level_ 
~rip•_ -z.,4 E\o:u, Ooh"""i-t,c. 

Property Code 1010 I Descriptive Info.cnation 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 

~\~ ~,r-e~ ~'~'"'j Mef\: • o <l. ~ 

\\J~n?. used.. 

ti I I 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 CS · Property Code 1000 Page 2 

~Ytero.l 
riEcm0±i on 

Opdate Package Number O 
Revision Control Code 0.0 

Quality Level_ 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 ·3 Property 
Constituent Material kg/m lb/yd Code 

Portland Cement 
2.001 ASTM C 150, Type~ S'~'Z. -- --. 
2..£1j Fine Aggregate (\02 -- --

Coarse Aggregate -- 207(o 2.222. 

-- -- -- -
Water 7."2..S 2421 --
Total - 30.loS 

We\t1 k1' o.t. ~n-ter ,t.lt1 c.. d~t"i'led +tnW\ -·· .• ~--/~ ----~ r«tio oi o,,w,. 
-

Property Code 1220 Processing Infoanation 

i 
re I qt;ye. b,umic;fity), 

lo )(to >t 30-·,n, pr,s.M!. ~ere. ca.~-t ~n,M this wtcrl-erial -to 
dc-t-efW\·1ne. +\e)rur-al S11'er\~tk '-\~ c:lyMmic.. Mocfo\\lS {J~ 

~\a.sttc.ii-f, Fol\ow,nj +\~yuro.\ +e~-ts., beaw, ends. wen!.. m"h!c( 
1f\ Comp~s.!>iof\. Q.$ lo-ln. Modi+ied C\Jbes. ci,)(12.-in, c:.yllnders 
were co..~1" +o cinermit1e. 2.9 -da.y eoty\p~ss·cve. ~+rm~th. · 

<I 12. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
~ Material Code 01 C:S · Property Code /000 Page 2 

-
f 

' 

Port an Cement Concrete 
klorMol-We.gtt · 
Gba vel Ag e9at• 
~ef"i · • olom•rtic. 

~Y\e~l 
rt.fucma±io~ 

Opdate Package Number O 
Reviaion Control Code 0.0 

Quality Level_ 

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

.3 3 Proper'ty 
Constituent Material kg/m lb/yd Code 

Portland Cement 
ASTM C 150, Typel]!'f- 4-27 2.001 -- --

Fine Aggregate 1"2.02. 2.2. l I --
Coarse Aggregate 2.0'14 2.22.2, --

-- -- -- -
Water 205 2421 -- -----
Total -- :3q-z.~ 

We\11 )rt 0~ \A.I,.,.+,,,- -..111 C.. ,l_p,-i-,ed +f'hlM . ' _ , __ 
-': r«t-io trt OA-&. -·· ~ ·- ,. -

Property Code 1220 Processing Information 

iD )(fo >' 30- '1n, pr-iS.M!. ~ere. ca.est ;n,M this mcrltrial -to 
de+ef'Mine. +\e~oro.\ S~f\~-tk ~M dy.nttmic.. Mocfo\\lS o-9 
e\a.stlc.i~, Fol\ow\t\j .;.,~Yuro.\ +e~-t-s., beawt ends. were. ~~ 
"1f\. eomp~s.i~ioti Q.S fo ... ln. Modi+ied C'-'bes. ~)Cl2.-i1', C.'Jllnd.~rs 
were ca.st "TO drtermitte.. 2.9 -do..y Comprt!-ss·,ve. ';,iren~th. ..;;;;;;;;;;;;:_,. 

t.l/3 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C.B ... Property Code J.Qao Page 3 

Portland Cement Concrete 
~~ml 

Update Package Humber 0 
t-JoD'OQl-Wtifikft Rev1.a1on Control code 0.0 ~ 1"YV«T; oo &rn,vc\ Ag~e9ate Quality Level_ 

<.,,;pc. ~,4 E'lt\i" OoloW'i-¼ic.. 

Property Code 1310 Baseline InfoJ:mation 

~i~ IJo, 
28-Day Compressive Strength Values Property 

Code 
MPa psi 

33T\ S'loS-0 --
-- -

I -- --
. --- --

Average Compressive 3022 -- -Strength 

All specimens were M.o\ s± C-\JC~cl ➔or -z& et~x~ . Eacb ~a)!&~ l~~ g~ 
- :~ fk& :....:~ ..... =.. --------,·,vi!~-- •~ ~~IM J •- I,.."' . .,_,~ -~~-:..:.. .. ...:: . -...... . ...... . - .. . 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
~ Material Code 01 CB· · -----

Portland cement concrete 
~ 0 r:moJ-W:e~kT 
&rnvcl Agregate 

,,. --·-- ~;4 E'(Qj" Oolomi-tic.. 

Property Code 1310 

Average Compressive 
Strength 

Property Code J.Qao Page 3 

~~!::m' Update Pacta99 Humber O 
ReV1aion control code o.o t'\~ ~iOY) 

Quality Level_ 

Baseline InfoJ:mation 

28-Day Compressive Strength Values 

MPa· psi 

.. , .. , 

Property 
Code 

3022 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 c...G · ----
Port an Cement concrete 

Property Code 2000 

Constituent Material 

Portland Cement 

Property Code 2.000 

Cenc;,+-rtu~rrt: M()l-te r'\d \ 

of\d P\a~ti'-

Page 4 

Opdate Package Number o 
Rev1a1on Control Code o.o 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or ~roperty Value Code 

ASTM C 150, TypeJlt.* 2.00, 

C.3 S,'7o 57,0 --
C2. $, % )Co,0 --
C. 3 A, ~o 10,4 -
C4A-F, % 7.3 --

Fh1~,i e.s ~ g \ a", nc, 51~,q 2103 

Air- Per,neg\,i \n-y -
•-est, M-z. I½, -

i=itiel\4S~J 1% f:>t.t:t$i"j qq,4- 2\-i.B 

No • l:ZS: S"reve --
C AsrM C4:3 o) --

Fi~et\eS$, wa.,t\er '2.S'I 2JO( 

* Fl4ke.. Vittsol resit'\ wcu- ~ f'"Dut\d with CE.Me,1t cJiflker -h:, procl.vce 
+~a ~\r-- er,,~~·,,,; "j ceMet'\T. 'The ~vatl+ity o+ re.sil\. W4S tloT repor-1-Eq 
o.f\.d th.er-& were. no A-~,~ sfe.c·\~•,~ion!. ~or dir-er\Trat1l'lirt5 ceMetti-.s 
~+ ~~e. +·,w-.e. +he cewie.m were. prodvcecA. There..~n!. i+ CClfltloT . 
be. cle+e<t•i•t\et\ i ~ tke. ci1r--et\-tn:r.inlr1~ ceMetets 11,;,-e.cl are. rep,-esetrl-«1-,ve. 

~ Y't\ocl.-e..-"' C.eMer\~. 



' 
STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 

~ .. 
Material Code 01 Cf, Property Code '2000 Page 6 

Portland Cement concrete Co1t~-titu!.m ~tAtfri al Update Package Number O bl or-ma.1- ~e~uitrt o.'l\d p\qstk Reviaion Control Cod• 0.0 RfQ ·1e) Aggregate Quality Level _ 'Serie~ ~ i4 E\aif\ Ool~i+ic. Cre~rrle ~(2J2s:d:i e~ 

Mi X '3'3TI 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 
_ kg/m Slo2 lb/yJ 2601 

Water-Cement Ratio o. 0.40 2603 -(by weight) 

Slump -- lllD 2,1 in. 2631 
8 s C ~m-m-t;_ :& ~ '2.6' 13 

. 

Reference Documentation 

Depr, Paul, •Lema-Time SludJ of C... Pufonn,_ iD Caacncll~ Chapw IC,....,.._...,._ 
OD SlnD&dl ad Bludc Prape.1111 of CoacNle, • Aa JOUUW.. ,,,_.,,,,,.,,, Vol. 54, No. 6, . 
December 1'57, pp. 411-504. (aijNtwd u RaMICA ~ ...... RJCOII, Poadaud Cemem 
Allodldon, SkoJdl, PebnlaiJ 1951). 

McMIiian. P.R., and Tyllr, LL, •Lana-nm. S&udJ 0, C.... Performaw ID Ccmcrce. 
Cbaptlr 1-HlllmJ ad Scope,• ACI JOUUW.. ,,,,_,.,,,., Vol. 44, No. 6, PebnlaiJ 1'411, pp. 
441-453. (1;palmad u Ra,arda ~ B..U.dn lUCOl6, Pardand Cement AnoclattOD, Skolcie, 
Aupa1941). 

t./17 



' STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01....,CS_·_· __ Property Code 2000 Page 6 

Portland cement Concrete 
Co1t~1-itu!m ~,-1-fn °'' Opdat• Package Number O 

~o,-mAl- Lelel1b"T o.;od Eimn\'- Revision Control Code o.o 
(;z:CO,y&) A99re9ate 

c.e~re:te. ea.!:d:i~ Quality Level_ 
-5en.oc.. ~,4 E\aif\ Oo\l\Wl\i+k 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 427lb/yJ 2601 

Water-Cement Ratio o. o.4S 2603 -(by weight) 

Slump DID 2.+ in. 2631 
a 1 C Com-mt ~ -- ~ ~ 

. 

Reference Documentation 

Kllepr, Paul. •Lema-Time Sludr of t'4llllllt ,_brm ID~ aaar- 10-l'lolNll lt8pan, 
··• SnDllb 111d Bludc Pro,MIII of ecmcn.,• ACI JOUUW.. l'roct ...... Vol. 54, No. 6, . 
Dlnmber tts7, pp. 411-SCM. (aupata:ad u k-.rd, ~....,,. RDII, PordaDd Cemat 
Alloctadon, Skokie, PllnuJ 1tSI). 

McMIDan. P.L, 111d T,llr. I.L, •Lema-Time Sludr oJ Cemlllt Ptrfanlllw ID Coacnre. 
aaar- 1-BilllalJ 111d Scape.• ACI JOUUW.. Prooffdlllp, Vol. 44, No. '• P...,, 1941, pp. 
441-453. (lijWlmaid II Rtnorda ~...,,,. RD2f, l'Gldaud Cemlllt hlocladcm, Skalde. 
Au,ua1'41). 
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STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
Material Code 01_r_$ __ _ Property Code -3..'2.Z-\ Page 1.3 

Portland Cement Concrete 
N~.r '"" }- ~e ,a h"t" ~l i:bm::a+~ Update Package Number O 

~ ,..,, ,e~ Agdregate C:)~~f"e:.~°i·le. c::1-cet1~i'·a Revision Control Code 0.0 

:.er,'!~ '3,-i4 E\o·, f' Oc\,,Mr+.c.. V!:~ 'JC Jj Ml: Quality Level 

-

c.-:))",\OC'"~~c,.·1ve_ s,rtl','\l'l-\-~ Te~.:\- ~e~•1l-t~ 
~ix No. ~(' Moic,+ -rur,..,. ll'l -•, I"\ (\ 'i'\n•c. Mp,, I 05,i) a:t·: 

\ .... f'\'u 1A~\.IC.. 2,;. ,J n. "c. 3 mnmhs I '1t!.O<f" ~\l°l!'l':lt"( I f'l ,,,o,,,r-c. 
-, 

12.C. 
( 170 ) ( 12.4-o ) ("2SSo) (2.'o2C> ) ( ?-7'&0 ) c2crc:to ) ('3310 

( ) ( ) ( ) ( ) ( ) ( ) ( 

( ) ( - ) ( ) ( ) ( ) ( ) ( 

; 

( ) ( ) ( ) ( ) ( ) ( ) ( 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( 

S, )t' -'u,. rn od i ~ i ~'°' cub~~ were. f)l\o( s+-curPd ""ti I +c~t'. MocH+ii-~ c •Jbe! 
\N(re. +-e::.+Pd a.ec'lrcAitlj -to AS>T1w1 c.1 llo proc~d,JrtaJ-. Lir:.-tetl !atr~';'1tks 
~ofrt>~f oncl 1-?l -the Q\Jera~e .from (o 1--e~+s .. The. cowipr-es.sdc. s r-ett,th 
c!. c..y l,11cl~r.s at'cl Modi+ied c.vb~ car,110-t be compe.«r~°' olirec+ly 

be.l'a·Js-e o ~ !:f,-H-enmc"E-5> 1V\ t"k.e a.~pec.i C'"'o.+io o-t- -t-ke sped m~r1s. 

For Moist CiJrif\°i, +ke COW\press.ive. 51'-ren~+k of &, - if\, mo~i~i~q 
c.vbe!. ·,~ ~P1'nt-tinto:tely 4°7,, :j rP~r -+~o.f\ +hQ.+ o+ lo>< 12.-·,n. 

Cy\, t'ol«-5 ( ~-e+, I), 

) 

) 

) 

) 

) 



~ STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
Material Code 01 C.[;). Property Code __ Page 1. 3 

Portland cement Concrete 
~Orr11.o.\- Wei~k.,. F\exuf!l l .51 r~~-tli\ Update Package Number 0 

-~r:a ,e \ Aggregate V~f"'~•)!., I; ,.,.._e_ Revision Control Code 0.0 

Ser\oL 3,4 ~U'I OoloM·,+,'- Quality Level_ 

.. 

F'le')C ura\ S1'r-et\°'ik ,~~1' Re~l-t-!> 

~i~ No. -+or Mo,st- C\H'e:f PMSM~ .,-k,rd P~,f\~ L.oodi"e\, MPo.. (P~,, )at-: 

\ d..o.v ; do."c. 2S<f.4vc. 3motftru I vear '3 vear:s 10 vear-.s 

\2 C. 
( 3S ) ( 2.SO ) ( 4"2.0 ) < 4-SQ > ( 500 ) ( 465 ) ( 510 ) ((b3o) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( - ) ( ) ( ) ( ) ( ) ( ) 

. 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

~ ~')('4,)('3Q-·1t\, pt"iSM; w-ere. ~oist- C\Jr-ed vmH +est. Pr-\SM5' VJ~ ~$~ 
~~com,"~ -\a ~$,M Ci& w\-\-~ \oad~ applied ~+ +h.e -t-h,rcl-poitrt~ 
0
4 Q't\ \e.-,t'\, spat'\. Two ~l~,turQ., breaks were obiair\~d -'r-om e~t>k 

speciMel'\. Listtcl ~trt'"~+h~ C.ot"Y-espot,d -to fhe ~V(9rase +rol'Y\ l#m-ts. 

{/Z/ 



STRUCTURAL MATERIALS HANDBOOK Volume 2 • Supporting Documentation 
Material Code 01 C. B · Property Code __ Page 1.3 --Portlana Cement Concrete P:,coarn k E'lastic.. Update Package Number 0 No'C"W\o.\- \/ei~~T 
&f"o.'\le\ Aggregate Modolv~ Revision Control Code 0.0 

C..tor\ o ... '3,+ E\~,~ Oa\OM',-\ic. ~er~v~ :Cime: Quality Level_ 
-.. 

o~Y\OW\
0\t:. J;;\a~+\C- Modulus Te~t Re.s\) I+$:. 

M,~ No. ~r· Mols+- Cured Pril!: MS. Pd ( p~·, X 10" ) 

\ c:lA." -, c::lt1"c.. 2/bdtl."~ '31\ftftllff~ I \JE!Q.C- 3'1eo.f'S IO\IE'Clf3 
~ 

\2.C. 
( o,ql ) < 3,'2.S > ( 4,'3\ ) ( 5. O'l) C 5,37 ) ( S,40) c~~o ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( , 
-
' 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

<o~to>C?>o-ln. pr-isrw1s wt~ moisT-cur~ un9ti \ -t-e~1': PrtSMS were. 
1"es1-ed ~c.co,c:l, n~ -\ o ASTM C 2.lS". Lis"t'ed VCllue~ °'re. -i-l-\e.. o.ve.~~~ 
-tor 3 sp-ec·, met\~. 



\ 

STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
~ Material Code 01 C,B · Property Code __ Page 1.3 

Portland cement concrete °',oomk E:\a~-t--ic.. Update Package Number O ~or-Ma.,- we.,akT 
(z(GlY e.\ Aggregate Mad.\J\V~ Revision Control Code 0.0 

5eri es 3;4 E\Qi>1 Oo\omiti(- \ier2u~ ::Ome. Quality Level_ 

Mi X 12. C. 

°"na.""'"'- E\Q.~~i'- Mod\J\\J~ T~~+ R.-e~u 11-~ 
M,')( No. ~er tJ a,~~- ~urPA ~· \iAcler.s. Pa. l ".S l x Io 7w J 

2'! ¢(IVS '""e£tt" 3 vea.rs 

\ 2.C. 
< ~.oo, (4,q9 ) ( 5,04) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

; 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

~ 
to ~ \ 7. - , f\ • c.. 'I H "'-d. ers we re. Mo, s.-t c. \JC-ed \J 't\-t i \ +e~T. Pr; !.M~ w~ r-e. 
--tes~ 0.CCe>~cl·,t\~ 'TO A4::>TrV\ C. -:Z.lS. l...\!,Teci '/Q.\ue!> a.,.e.. -tke 

,. 
a.'lef'a.~e ~~ 3 ~peciMen!», 

I 



STR~CTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
Material Coda 01 ~S -=:-.--

Property Code __ Page 1.3 

Portland cement concrete 
$1:9't j c. E \g sH c. Update Packaqe Number 0 NocmoJ- We~kt · Mod." hJS. Revision control Code 0.0 C:: r etc\ . A99 gate 
vef"c ·~lil :!:,me Quality Level_ ~f>r,,..: '3.,L E\G\·,"' Oo\0'11'\·r\i '-

S~Q.-\-k E\ac;,.·\-ic.... I\A"..lv\••~ \pc.~ R.f>.!..u\-'\s. 

Mi:2! JJc. .&.o~ Ill oi !»1"· Cur~ Pri!)M~ Pa. ( DS i )C 101'0 } 

2-fo c\~\.1£. l V~Q,- 3 "ears 

\ '2.C.. 
(3,S-\ ) (~.12,J) ( 4,77 ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

w Y. &,'Jt3~ -it'\. priSM.~ were. moist - C.\Jf'f!'d om-ii ~e,,1". Th~ s+Clf+ic. Moduh.>.s 
w11 ~ cle-t~r...-.iA~d ~r'T.)M ~\e,curca.\ '1-~st~ o~ pr,sM1. vs·,n~ t~e ~\\ow·u"j 
eq_uQ."ti at'\: 

• w"'-~r-e. 
P: -h:rta.\ \oQ.d ot1 bettM \ bo.ded Q.1° +"1r4- po, t\~S 

ot CU\ \(o-iW\.. St,)o.'t\ (ftt~'il'\ C. 1S) 
+ = M-,d~f)O.t'\ Dle+\ec.·f1or\ 

~ : P~,~~oY\'~ f"O."T\O de~-erm·,"~cl +ram ~o't'\,c.. +e!>+; 



STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 

Material Code 01~4-B---- Property Code __ Page 1.3 
Portland cement Concrete ~-tg,~1 '- E:} ~« ~ .. 1 i c... Update Package Humber O 
~ ".lr""2 \- ~l£ ir-s :o-t M~c.l-.>lua Revision control Code o.o (.,(He~ Agg'tegate 

ve-r~•.l' Ti:et3e. Quality Level_ ~er;pc-. -:a.,4 ~,,:l.·•11 Oo( 1.H1,, ;;, i c. 

~-ta-tic.. E.\ ~~ . .-+·:'- Modu\us Tt1u1' 1<~~\l\t 
M,x ~Q. -tor Mo·,s.+- C' ure.d C.v i rtdec-s. Po.. ( n<·, ">< 10-+'° J 

'2t2, da."~ , \/eo.r 3'f~ors 

\ 2 C. 
( 2.,q4 ) ( 4.52 ) <4,iS ) ( ) ( ) ( ) ( ) 

( ) ( . ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( .) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

fs> 'I- \ "2. \ '(\ . c.. 'f \ \ l\cl -er~ were Mai.st- cvr~t::l ul\-t i\ -t-es"t. C.y li/\cl-er$ w,e re. 
~~cl o..ccord\t\3 -to A'.:)'TM C4foq, 



STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
Material Code 01 .... C,B __ _ Property Code __ Page 1.3 

Portianc Cement_concret• Pu\~e Ve\oc.it1 Update Package Number O Yc,rmg,\-Weiikt Revision Control Code o.o 6-n:.N e \ Agqregate '::I. frau~ T, ,ei:Cii 
Quality Level_ 

c...,;:,ri,oc. '314 ~\0'1f\ CloloVW'i+k. 

Mix \'2.C.. 

Pu\~~ \Je.\ o~·,+v Tert 'RE!.\ll'\-~ 
Mi)( yo, ~l"\f"' ~ n \ §~- C__ \Jre.c( ~f''iSM~ M /~e.c l-¥'·/~ec) 

I do.,, ~ do." c. 7 rl o.,,~ '2~ci~'IS .3Mut'\-H\.~ I \/ l!!.D. r- 3V~ar$ Joy@or:. 

\7-.C. 
( - ) ( - ) ( 121 i~O) ( 14lOOO) (14,~eC>) ( 1+,110 ) (laO(oO) 

( ) ( . ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

(p')({o)(.30-·,n. pr,~M~ were. Mois-t--~uc-e-:t c.Jf\.-ti\ -t-es-t. A Sol\.1Scope 
oi 0. Comp..-es.s·,ot\.a.l wave w Q.~ us-ed ~a ~eaS\Jf""S -rhe.. '/e.\oc·ity 

t-'nrov~~ o. 30•\t\. po.-tk \et'~t't\. 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 Material Code OlCS. ·-=-~--

Property Code 1010 I 

Property Code 1000 

6-e~ero.l Update Package Number 0 
Revision control Code o.o 

Quality Level_ 

Descriptive Information 

This material is a nomal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

PropertY. Code 1110 

4 ''2.1:. 1h. 13-er-ce,i-r 
w,re. used.. 

Material Characteristics 



-~ 
STRUCTURAL MATERIALS HANDBOOK Volume 3- Material Data Sheet 
Material Code 01 C,S Property Code JQ20 Page 2 

Property Code 1210 

Opdate Package Number O 
Rev1s1on Control Code o.o 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

Constituent Material kg/m 
3 3 Property 

lb/yd Code 

Portland Cement 
ASTM C 150, Type"I' 2'o2 2.001 --

Fine Aggregate I~ 2211 --
Coarse Aggregate '2.0\2 222.2. ---\f \ . * I'(\ S,~~ \ (\ --- --

Water 22e, --
Total 2~ --

We;gh-t ~- i'.J~Pf' !(g-: decive" ~Dm wa:\;Pr/f#r,,ct'rt r~j-, ~ 0,81 • -

Property Code 1220 Processing Infomation 

it 
re I qtjye.. b,umk,lity l, 

(o')Cwi 43o-",n. pns~ were c.a.~t +ro;M +hi.s m«terial to ote-termi,ie. 
~\e>turo.\ stre~tk, 5;-«\i~ m.oclulus tA- titlo.s\-ic.i'ty c:i.ynaMtc.. 
fl\oclulus ~ eia=-,-\ic.i+y, o.rtd p\)lse. v~loc·,+y. 1fonowit\~ +\e2Cuni\ 

Tes-ht ~e1tm er,ds wef-c. i°t!!>-t'!d ii\ ComprtsSiotl 0$ "-i11. lkodi4itd 
e,u'rJJs. G.,,<l'Z-il'I. c..ylinder.!» were 01st" +a dnerm'tf\e. Cof'lp~s.i~ 
sfret\~-th o.-t z.1, do.~ c:lyrta.mit:. mod."lus o-t e.~ti~n-y, o.~d stcxtt~ 

--
2421 

wtoch,ru~ o.Y ela.~-t,c.i1'-v, .. · ~ N~h.,-tro..r,-z.-ed v,Ma\ rt~\(\ WO.I;. o..&ded a.t +ke.. M,x-er -\-o e,..;-ro•(\ 
'f n t ,-t c.or\c~~n,.-t,o~. ,s not-4 \/7. t , h. pe.rtES1\1" o.·, r. e. aM,:,- Jt'\ o ~ 

().._,Jo··. \rl G \e. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol_CB __ · __ Property Code ..l.Q.a;.) Page J· 

Portland cement Concrete ~e I'.l p :ca. } Update Package Number O 
t-J :,r-~\- Id:'"~~ I. r .: ... ,...,.,..l'l,-T \ ~ 0 Revision Control Code 0.0 
lz1~\V!: i Agcfregate Quality Level_ ~n~c. "2.,,4. Etc,·,t'I Oohw.·•·+-,c.. 

Property Code 1310 Baseline Information 

M·,~ I.Jo, 12C. 
28-0ay Compressive Strength Values Property 

Code 
MPa psi 

-- --
-- ---

I -- --
. ---- --

Average Compressive -- 23"0 3022 
Strength 

All specimens were rv\015:t ~vr~d -tor "2& ,:J,,.y,~ . E;gch ~a\l!te li~ifd ~~ 
-~na<~r1-te": ffl~ t"hJPr'lttA ~OMllt't.9~!.·,.,.e strt111\..'i .. i,,oi .t°t"'n!M i-l-\('10P f,,. 't/ 12.•ift L-Y •• • r:!. • 

'-I 3tJ 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - MatertaJ Data Sheet 
-~ Material Code 01 ~i! ----

Property Code 2000 

Constituent Material 

Portland Cement 

,...., 

Property Code 2.000 

Con:-1:rtue .rt Mo.~ ria \ 
P."'d P miic.. 

Page 4 

Update Package Number 0 
Revision Control code 0.0 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or ~roperty Value Code 

-tit-
ASTM C 150, Type.l. 'ZOO\ 

c.~s I. 'lo 45,o --
Ca,$, 'lo 20,0 ' --

. C 3 I\ tr/o l'Z.," --
C~A-~ % '7,3 --

Fh,e.tt es? g \ a·, nc, 32.7,b 2\03 

A·1r-- P:£rmmloi Ii-\-¥ -
•-est,. ~-z.1~ --

l=i ~ef\tSS, J o/& fq:.$i "j sq,s 2~ 

~o. li:S: s·,e~i. --
(ASTM~~3g~ -

F=t,iet'ess, w~,~er I Sl.5' 42.\0 I 
Tvr-o·\ct ,~e..-+er.J 

M 1 /k~ 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01_c.e,_· __ P rope rt y Code '2.00 0 Page 6 

Portland Cement Concrete Cofl~-t·, ~v ptr Moii-flr, eA \ Opdate Package Number O ~~<"'N\gl- ~e·,~b"t 
o.~ E\g~j:,~ Revision Control code 0.0 ;r r "' , e.) Aggregate 

C-al'\crd·e. Pro12ecf• e~ Quality Level _ Sen ec.. '3 i4. E \ o·, f'\ Oobt,,n-i c. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 2.62 ll:Jtyi 2601 - kg/m 

Water-Cement Ratio o. o • .!.I 2603 -(by weight) 

Slump mm 2.C\ in. 2631 
8·,r- Com-e>'t1;_% -- '2.~\3 - +.i» 

. 

Reference Documentation 

Kllepr, Paul. ·1.cma-11me Sludy of CaNm Perfarmaw ID ecmc:r.. Cbapcar 10--.Plopw a.pen , 
on screnp and Bludc Propeidll of ecmc:r.. • Aa JOUINAI., "'"'"'""'· Vol. 54, No. , •. 
December 1957, pp. 411-S04. (1WjWbad • RaNICA ,,..,,,,._, B..U.dn RXOII, Ponlwl C.... 
Alloct1don, Skokie. PebnwJ 1951). 

McMman. P.R., and Tyler, I.L, •1.aaa-11mt SludJ of Cemem Perfarmaace ID c:oacr... 
Cbapcer 1-Hlltaly and Scope.• ACI JOUINAl., l'rocfftlblp, Vol. '4, No. 6, PebruuJ 1941, pp. 
441-453. (reprlmecl a Ra,on:A ~ Bll&tba RX026, Ponlwl Cement Allocladcm, Skokie, 
Aupa 1941). 

<../32. 
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Material Code 01_.<:,,B..._ __ Property Code~\ Page 1.3 

Portlana cement concrete 
~l ~:fo:na+!:: N('lf"rAn }- l!Je,~';\"t" Update Package Number O 

G ro. ,e \ Aggregate CoM '2 re:..~·• l"' <:.1-c:et" ;3-t o Rev1s1on Control Code o.o 
:...e,.,,. .... ?.,At E\ti,t\ Oo\oW-:rt,c.. ~gf"'C 'Jc ::D M~ _, Quality Level_ 

C.:,~.orr~~·1-1e... S,r~t'tn-\-h Te~-t R.e~,llts 
Mix No. +or Mo\c.+-i\.1r,., f,.-·•1\ ~.~-c. M f't'.l 7 c~i) a.-r·. 

\ .do." .,,.,~"«.. 20.....1 ......... 3 mnl'tth~ I 'Vt!il"f"" ~\1~11('.~ 11"\u.a.-i,-c._ . . 
2.3C.. 

( 2.70 ) ( 1'2.'l>O ) (2240 ) ( '2<o~) ( '2.St.o ) ('2,q40 ) (3g2.o 

( ) ( ) ( ) ( ) ( ) ( ) ( 

( ) ( - ) ( ) ( ) ( ) ( ) ( 

• 
( ) ( ) ( ) ( ) ( ) ( ) ( 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( 

Si lC -in. Mod i ; i e-:1 cub~~ wel"t. mo< s+-cvrPd IJt\t I I ~~+. Moai-'it"i cvbe! 
w~re +-e~~ a.c:coreili"j -t-o ASiTM c.111,, proef'dvr-t'J.. Li~ ~+r~~tks 
coff"E-!,.f onct TC) The ~"ero~e -troM <o +-e~+s .. The.. Cowtpr-e$.Si'fe. ,i; Nr'\-'tk 

o+ c..'l l, '1.clt'r.S a"c.L modi+; ed c.vb~ CGtn,10-t be. comp«r~°' al ire~tly 

beca•.,s~ o~ ,:r,4el""en~-es. 1V\ +k.e a.~pec."t ro.+io o4 -t-ke speei m~tts. 
For Moist e\)rinC\, -tke COW\pressivc. s+ren~+k of &:> -if\, mo~i~i~q 
c..vbt-~ ·,s ~ppra-tiMCA.tely 4°7o ~ re~Tf»r -+~c:a.f\ +he..+ o+ <ox 1,-·,n. 
C )' li r\.O.-ef"'S ( ~,e+, I~, 

) 

) 

) 

) 

) 
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,~ Material Code 01 C.C;;. Property Code Page 1 3 

Portland Cement Concrete 
NOrrt'a,\- Wei~k"t' 

Elex•Jf"\ l 5-tr-Pv\c:.-t~ Update Package Number 0 
Vi>f"~• l~ :; Me... 

.., 
Revision Control Code 0.0 ·.:, r :a ,e \ Aggregate 

~,er\Pc... 3,4 E'\::ai,, OoloM·,+,c. Quality Level_ 

.. 
rv\ 1 X 23 C. 

F'le")Cur-4\ S-tc-e"a;tk ,-est Re~•.,l-t~ 
Mix No. ~or Moist- CVt"at PnsMc...-T"h,r-d Po,r-t l..o-,d,l'\C\, MPa. (P!11)at: 

I d..o.'I ; dt1"c.. 2sde1v~ 3mo~h~ 1 vear "3 \IE'OC°3 10 yeors 

23C 
( 5"0 ) ( 2:"2.2 ) ( :370 ) (440 ) ( 44-0 ) ( 450 ) < 4"7o ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( - ) ( ) ( ) ( ) ( ) ( ) 

. 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

I"-
~')(<o')('!o-h,. pr,sM; w-ere ~oi5"t- cured vmH +est. PriSMS. wtt"e ~~ 
eAtcon· .. H"~ -\a ~$,M C..1& w\-\~ \oad~ a.pp lied "'-+ +h.e 1-h,rd-poittt.s. 
o+ 01\ \e,-\f\, SfQf\. Two ~l~)(uro., breaks were. obiainE'd ~roM e~,:-h 
sp~etMErt. L-1~ttd ~trM3+n~ ~orr-espor,d +o ilte Qv~roje +ron1 4,~ts. 



STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 
Material Code 01 C.S · ........, _____ _ Property Code __ Page 1.3 

Portland Cement Concrete °',oa:mk E"la~ic. Update Package Humber O Nof'Ma.\- We,~kT Revision Control Code 0.0 &f"d'lle.\ Aggregate Mod\llv~ 
~er~v~ Ii~C: Quality Level_ C..Pr\.oc.,. '37+ E\o.,t\ Oo\OM"i;ic, 

-

O"w"'iM,t::. t'\a-;·H'- Modulus Tes.t Re.s\l\+$:;, 
M,~ No, ~r Moi~+-- Cured Pr-ic MS. Pta. ( p~·, )C ,oo ) 

'dA.'I 7 t:lo."~ 21o do."St '3 1111,ulff~ \ \/8'\f"" 3'1e~ tovea.rs 
. . 

2~C.. 
( 1,2', ) ( :3,3e, ) ( 4.-Z.~, ( 2,00 ) C 5,5~ ) C S.S-2) C S,"22 > 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) -I 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

(o~~ )C 30 -lt\. pr-iSMS we.re mo,sT-cu~ un-ti \ -te~t PrtsM s were. 
· 1-e~-ted o..c.cord\ ~ -\ o ASTM C '2..tS". Lis1"ed VQ.lue~ ~re. -f-l\& c:=-.v'-f'Q.~,e. 

-tor 3 spec·, MeY'\~. 



STRUCTURAL MATeRIALS HANDBOOK Volume 2 • Supporting Documentation 
.~ Material Code 01 C-B. Property Code __ Page 1.3 

Portland cement concrete °',<oomk E'\a~·Ht.. Update Package Number O Nor-Ma.\- We.iakT · 
(;,co.ye.\ Aggregate tv\.od.u\v~ Revision Control Code 0.0 

!:)er, e!, 3-'74 l:\ait1 Oo\0M1ta(.. "er~ u~ ::rJ wie Quality Level_ 

. 

°"nQ.IM\C.. c\Q.S>+,'- Mod\JhJ~ Te~* R-e~u 11".S 
M,x No. of-or Mo, c...-t-- fl\JitoA C~ \it\.clet.S. Pa. (. ".s j )( , 0 .,. .. J 

2.'c <iciYS , vec.\f" 3 veo.r-s 

'2.3 c.. 
< 3,q3 ) < 4,q4 > c s.21 > ( ) ( ) ( ) ( ) 

-
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( , 
; 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( -

) ( ) ( ) ( ) 

,,... lo~\ "'2. - , t'\' C.'f H l'\.d.~1""S were. Mo\St'T C,\Jc-ecl \J ~-ti \ +e~T. Pr-i$M!. Wtt'e. 
-res~ o.ccant,i\~ -to A~TM C. "2.\S. l-'\s-t-ed '/~\ueS> Qt"e. -tke 

I a.vef'o.~e ~t"" 2 ~pecirtten~. 
.. 

'+37 
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Portland cement Concrete $i:9tjc. E)as-Hc. Update Package Number O 
tJocmo\- lt:le~kt M oc:J.u hJ!a Revision Control code o.o 

r"'." r2yc,\ Agg gate 
Vef"c ~:. I, ~c - Quality Level_ 

~eripc: ~-,L. E\o.i"' Oo\o~·r\i c. 

S-tca.-\'lt. E\ac..4,; M"..lv\,1c \P~-\- 1'?.eu~ 
Mi:g ~a, +or- ~oB-t"· ~vr-ed Pr'iSM~ Pa 7 ~si x 10-t~} 

2~cl~vs, l Vt!Qr- 3 'IEi'CU·S 

23C.. 
, 3.too ) ( 4,7h ) ( 4,q(o ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

lo'JCfo-,t3~-il\. priSMS were. moist - C\Jre!td om-ii ~e!."t. Th~ s+~ic. ModuhJS 
wo. C°;) cl e-t~rfVtit\~d -t'n::.M ➔\e)tUf'"Q.\ 1-t!S't~ o~ pr\SMS \Js·,n~ t~e ~l\ow·,,,j 
e'LuQ."ti Or\! 

wh~1'""e 
P-= -h:t\o.\ \ oQ.d on bettm \ ~o.detJ Q.'T +~,n'J.- po, ~+s 

ot CU\ \(c-itl, c;1,)Q.t\ lA-~W\ C 16) 

't = M·,d!._,o." ole+\ect·1or\ 
"y = Po·,s~o1'.'':) ·,-o.-\-io cle-t--erm'tt\~d +ror\l'\ ~ortlC.. +~$+-~ 



~ STRUCTURAL MATERIALS HANDBOOK Volume 2 - Supporting Documentation 

Material Code 01_.C-B--- Property Code __ Page 1.3 
Portland Cement Concrete 

s+a-+1 '- elet~:t jc... Update Package Number O 
NorMg\- )t.,J~~ht M Od\J \\J~ Revision Control Code 0.0 6rpye\ Ag agate 

Vi't"~l.l'" ,-,Q:le. Quality Level_ ~eriF~ -:1.,A. £\o.·•f\ O()lo"M;-ti~ 

S-tG&\ '- E \ Q ~-tic. M C)d\JhJC::. ,,_.c~ f<?.P•-u\-n, 
M.,x ~Q. ~, Moic.-r- C\Jr~ C.v ill\der.s P°' ( n.c.·, w. 10+'°) 

'2.todcw~ , \/eo.r ,:3 '/f'O("S 

2~C 
< 6ii > ( 4,+:z ) ( 4,'o2. ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

wY..\1..\t\. C.'f \\r.d-er!> we.roe Mai.st· c.vr~c:l u I\:+ i \ -to-est. Cy Ii f\d.-e~ W't r-e, 

~-tt-d. CACcord\t'.' -to A ~,M c.. 4to'l • 
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Material Code 01.~CS=--"--- Property Code __ Page 1.3 

Portiana cement Concrete Pv\$e Ve\')c,.ihi Update Package Number O 
~Qt'"Mg \-Weii\\1-

Ti ' aev1s1on control code o.o 
C:rnave\ Aggregate yer~u< IMC, 

Quality Level_ 
~oriio•. 314 r;\a," Ooh~i+,c. 

M.,x 2.3c. 

Pu\e.-,_ \le.\ot'.'_·,~,, ,~;-t R~!-\JI~~ 
Mix ~o. ~r'\r ~ o, sot-- C... \Jre.d Pr,sW\~ m/~e.c l-¥·/~ec) 

l do.,, :!. do.'Jc:.. 7 rl IHI~ '2to c:l0:'15 3Mat't"tt\s I \/l!!.D.t" 3vear$ lo year~ 

-Z3C. 
( - ) ( - ) ( J 1i<o.50) < 14-,o<oo> (1~2~0) 0$il2.0) (l5' 000) 

( ) ( .. ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

(p )( lox 30-·, n. p ~'~""$ we~e. W\o,~:t-c.ur~ vl\-tH Tes-t. A Sol\'iseope 
W~!) us-ed 1-o Meosure. +he. Ve\oc·rty o i o. c0mpre.!ts·, or\Q. l wove 
t"'nro\J~ ~ o. 30-·,"· pa-tk \et'~i\\. 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Pagel Material Code Ol_C.~S::;,_,· __ Property Code~ 

Portland Cement Concrete 6e~era.\ Opdate Package Number O 
t,Jon't\o.\-We.t-r :C "'-~rMati o,, Revision control Code 0.0 6-f'!l-.e.\ Ag egate Quality Level_ 

'::iPf"lof... 37+, E\n..0

1t\ Oo\oY"·,+ic:. 

Property Code 1010 I Descriptive Information 

This material is a normal-weight concrete tbat was prepared at tbe Portland 
Cement Association, Skokie, Illinois, in 19S0 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in 2000. · 

Property Code 1110 Material Characteristics 

'N~re. used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
fl"'\. Material Code Ol~C:-.oS __ _ Property Code 1000 Page 2 

l 
-

\ 

Portland Cement concrete 
~YlE'f"'rJ.l Opdate Package Number O "1ofMc.il-(tJe~kt J;y1.(...,.,..Ma-+.~rl Revision Control Code 0.0 Gravel Ag egate Quality Level _ -Ser,.oc.. ~,4 i:;-14j,1 ()olo~•rtil. 

Mix "2"3C-

Property Code 1210 Material Composition 

Mix Proportions per Unit Volume 

kg/m 
3 3 Proper'ty 

Constituent Material lb/yd Code 

Portland Cement 
ASTM C 150, Type IL "2.&4 2.001 -- -- --

Fine Aggregate -- l+lO 22(1 

Coarse Aggregate -- '2.03 \ 2. '2.22. 
-\f \ . * 11\ 5>" ~~ \ (\ - ---- --

Water 22.4 2421 --
Total 3q4q --

W€~~k~ ,.,- ~l,.rlfr ?il9'!. df~j-1ed -t!?Jm ~a:1:eclce.waio r«ti~ 1t 0.7CI • 
_, 

Property Code ;220 Processing Information 

. <oxro')t ,o-·,n, pti5M~ were ca.~t +roM +ht.s ~rial to ~eieOMin£ 
t\~ure1l s+re~tk, s-ta\ic. m.oclolus o4 ~'4s-tic.i-t-x., eAyn.aMk. 
fl\odulu~ M- et'a::\ic..i+y, °'Y\d pol.se. veloc·n-y~ F9oltowit\.'\ +leJCuni\ 

Te$i"s ~eitm ertd~ wete. te-s.it, ;,, l'orMpntss;011 as. h-i11, "wtodi.flE'd 
w-ols. ~ ,crz - i l1. c..y li nde~ were. Co.st +a d~rm'tf\C. co '"f't"PSS.i \te.. 
s-\-rett~Th Q.T z.1, do.~ dyrtAmi" mod"1lus o~ ~\ostic.n-y, o.r\d s:tat-te-
wtoch,w.s o; eta.s-t,c.i"t-v I C. 11&de.d °''t +ka ~\ X-e r -to et\"tro\n 

.:,c N<l-1.rtro,,\"\"Z:ed V,M'l\ re,~'"' wa. .... ~ . . T 
. r ,he. CtY't\O\J'(\t ()W'tl C.Ol'\Cf'~f"~i-l()r'\ \S no 

4 \/it 'h. pe.rc.e~:t °'' . 
o...vo··. :,.~ ~ \e. 

</'13 
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Portland Cement Concrete 
~oero.l Update Package Number O 

t-,.} O!':m4\- \,Jf •ibT 'I,(\ .: ~ f"(V\«+" i ~ r'.) Revision Control Code 0.0 &,C\ vr \ Ag ~egate Quality Level _ 
~r\E~ ";-"74 E'lait1 Col"'.'l'W''i·he-

Property Code 1310 Baseline Infocnation 

M·,~ No, '2.3C 
28-Day Compressive Strength Values Property 

Code 
MPa psi 

-- --
-- ---

' -- --
. ---- --

Average Compressive -- 20\0 3022 
Strength 

All specimens were mo,s:t ~vr~cf .for '%& do.~~ . E;gc,\\ !la ,~e lis:tfd i:am~ 
""'° ~ rr:,c..~n-+~ '1'1\Q n. v..: .• R ~OMnrt9~!.·,ve S'trflW'\tli k .frt\lM +k~~ 6-.. ~ 12-in. ~vlitltlta~ • 

. . 
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~tlterial Code 01 C-t:! Property Code 2.000 Page 4 

Portland Cement concrete 
Normed- W4i kt 

Property Code 2000 

Constituent Material 

Portland Cement 

la\ 

Conc.t"rl·µe~ M~-tef'ia \ 
Ptf\d PlAA:bC., 

Opdate Packa9• Humber O 
Revision Control Code 0.0 

Quality Level _ 

Constituent Material Infoanation 

Material Description Property Property 
or Property Value Code 

-tt-
ASTM C 150, Type . ..L 2.00, 

C.3 S ~ '7o 51,0 --
Ca.Si 'lo 2.4,0 --

- C3 A, r/o 3,7 --
C~A-~ % lqJ,~ --

Fi~e.,ie.s~ S\a"ene- 310,'l '2\03 

Air-- P~r-meg~i In~ --
1-est,. ~-Z./~ --

r=i ,ie"es~ J o/& fq ~$i "j 9<o,'l 2gf, 

~o. l:Z:S: s·,e~t. --
(A-S1M~~3g~ -

f:t"e"ess, Wtl3t1e.f" )07.S -Z.\O l 
Tv~·,d 1W"\e..-te.r.., 
M-./kq 

t./c/S-
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Material Code 01 ..... c.8 ____ . __ Property Code '2.00 0 Page 6 

Portland Cement Concrete Co f\ ~"'TI'°" 'J P(I• ~Cl°tftt'"i o\ Update Package Number O 
~Of"'N\gl- l~e\c.trt 

°'M e,!A.!.-±°' '- Revision Control Code 0.0 
,..::tC" i.e l Aggiegate 

C-eV'\crc-te. fa:012ed:\ ea? Quality Level _ 
c:. er,t:?r~ ~i4 E \ o, t\ Oo\ '\twit+ i c. 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 2'o4- lb/yi 2601 

Water-Cement Ratio 0. - o. 7'i 2603 
(by weight) 

Slump mm 2,4 in. 2631 
8"ir Co~ert1;_ ~ -- '2.G:>\3 - 4,~ 

. 

Reference Documentation 

Depr, Paul, •Loq-Tlme SIUCly of Cemat PerfonDaw ID Coacn&a. Cbapm 10-Propw a.port , 
on S1nD&tb and Elude Paope.del of Ccmcnie, • ACI JOUINAL. l'rot»"""'6, Vol. 54, No. 6, . 
December 1957, pp. 411-504. (1eprlmacl .u Rumrcla ,,.,,.,,,,._, Blllldn lUCOII, Pordwl Cemat 
Allodldon, Skolde, PebruuJ 1951). 

McMIiian. P.L. wl Tyler, I.L, •Lona-Timi Sludr of Cement PerfonDaw In Coacn&a. 
Chapter 1-lllllmy ad Scope.• ACI JOUINAL. Prot»"""'6, Vol. '4, No. 6, PebruuJ 1941, pp. 
441-453. (repaimed II Ru•an:11 ,,.,,.,,,,._, B..U.dn RX026, Portland Cement Allocladall, Skolda, 
Auaua1941). 
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Material Code 01 ... ~_'-8"----- Property Code~\ Page 1.3 

Portland Cement Concrete 
N~r('"") • We·,gh-,-

§ ,.,, ,e i Aggregate 
:..er-,1!~ ~,4 E\o,,.. O~\,,Mrt •c.. 

CoMFre::..:·.,e, c::1-cet1ni"t:' 
ver: •r ::D M~ .. 

Update Package Number 0 
Revision control Code 0.0 

Quality Level_ 

No. +or 
c_ ':)r'f\ef"(' :.~·1..,e... s, r"!'aaib Te::t R.~~\J l"T.!> 

M f'l"I f oc. i ) o.1-·. Mix Mo\5.-t- -~vr.-, t,., -•• 1\ (', °ih•c. 

, do" ;A,-vc. 20.....1 ......... 3 rnn~h~ I 'V(!!/'lr ~"e~r:< lf'\v~ri;. . . 
43A3 

( l<oO ) (~00 ) ( 14-oO ) ('202..0 ) ( 3(50 ) <--; ~<oo > ( 37bO ) 

( ) ( ) ( ) ( ) ( ) ( ) ( 

( ) ( - ) ( ) ( ) ( ) ( ) ( 

. 
( ) ( ) ( ) ( ) ( ) ( ) ( 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( 

Si lC -·1 t1 • Mod i ' i 1!'1 cubi'~ wer-e. 1')1oi s-t-cvr-eac:f IJt\-t I I -t-c~t-. Moc:Ai-'it-1 a•Jbi?! 
were +e:~ ac:ci:>rcfiltj -t-o A>TM C.l lto proc~d,Jre~. Li.r;;tetl !.trei~tks 
c::!of"f'EtS.f on~ 1-'!) -the Qver-aj,e, -from <D -t--e~+s .. The.. Co'Wlpr-es.si'fe. s N'rt~tk 
o+ c..y l, t1d~r$ arid modi+; ed c.ub~ ca11f10T be. comp~r~~ al ire~+ly 

beca·,s-e o+ ai.C+en!ne~s. 1V\ -tk.e a.~pec.1" r°'-tio o~ -t-ke spedn,-ettS. 
For Moist (!\lrif\q, +k.e COW\pressivc s1"ren,+k o~ &, -if\, modi~ie,:{ 
C..vbes. ·,~ ap1't"'O~f"C',d·ely +°la ~ r~"'~r --t~o.(\ +n"'+ 0~ lox ,,-·,n. 
C '( \ i t\cAKS ( ~~+, I ) , 

) 

) 

) 

) 

(44,o) 
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Portland Cement Concrete 
f='iex•Jf'""I i .::-tr- t'Y,~-tV\ bJ orr".a. \ - We,~ h"i 

Update Package Number 0 

~o 1e.\ Aggregate Vi''I'"•': l~ T; Me.. Revision Control Code o. O 

;:._er·,.oc:.. 3"'74 ~i11 Ool~M'i+,'-- Quality Level_ 

.. M,x 43A3 

F'le')( urt:i\ S1'r-ef.~;tk ,--eS>i' Re~1.Jl-t~ 
~i~ No. -tot'" Moist- C•Jre!d PnsM~. ,-h,rd P~ 1r-t t.ood,"C\, MP"- (P~t)at: 

l d..o.v -, dd"C.. 26do..v5. 3mof'ri'hc I vear 3 vear:s 10 vea.rs 

43A3 
( 3o ) ( 115: ) ( 270 ) < 4too > <5.3S ) ( S"loO ) ( {pOO ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( 
~ 

) ( ) ( ) ( ) ( ) ( ) 

• 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

(£\')('4,)C~O--it\, priSMS w-ere ,-w,oi~'t- C\Jred vtr\H +est. Pr\SMS. Wtt'e -t'e-$~ 
~tcon:l,f\~ ia ~StM C.1& w\~h \oad5> applied o:t +h.e -thH·d-poim~ 

0
{ Qt\ \~-\t'\, SfQf\. Two ~l~,curo., breaks wt~c. obia1r\ed ~r-oM e~~h 

speciMen. Li~~d ~trt1~3+h~ C.orr-espo,id To -fhe a.v~ra.3e +ror>1 4>t"-esis. 
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Portland Cement Concrete 0.,oam k E"lastic. Update Package Humber O No<'Mo. \ - \v e i ~ \\1'" 
C:rr°'"e \ A99re9ate Modolv~ Revision Control Code 0.0 

~Pr\i0c.. '3~+ E\o.,t\ Oa\Of41'\·,.;k )ler~v~ Ii~!:: Quality Level_ 

-
M1X4'3A3 

0,uv.J.W\iC.. t\a~·Hl.. Modulus Tes.t ~es\ll-t-.s.. 
M,~ No. "-r Moi~+- C.ured p,...,~ MS. Pd 7 P!>°1 x /Ob ) 

\ do.." -, 4C1\/==- '2.~cld.\l~ '3 ~nll(\"~ l \/ e:tf"" 3'/eoSS IO\/~f'S . . 

43A3 
( O,c:t2. ) C 2. 30 > (3..SO ) ( 5. IS ) ( S-173 ) ( 5,q5 ) ( s-.2~) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) -
I 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

lo~to )C 30 -lt\. pr-iSMS we.~ mbisT- curect Un~\ 1-e~t PrfSMS wef"e 
-tes-ted o..c.cord,t\~ ;o ASTM C "2.lS'. Lis-ted Vctlue~ ~re. -f-1\e. Q.V'-f'Q.!;-e. 
-tof" 3 spec·nll\e't\!,. 
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Portland Cement Concrete 0-,,oomk E"\a$+k, ~OrMa.l- WaiakT . Update Package Number O 

CzC°'ye..\ Aggregate M.ociu\V2 Revision control code 0.0 

5eries 3;4 E\ait"I Oo\oMm(.. \/er~u~ J3m-e. Quality Level_ 

M'i x 4-3A3 

°"nC11M\(. E\c:t~+,c. Mod\lh,~ Te~+ R-esu 1-t.S 
Mix No. 1-C)(" M o, c.. T- t-_ ur~,. C• \i Aden. Pa. ( ,:,5 i )<IOT'-) 

2.~<i4YS '"e,u- 3 veo.rs 

43A3 
< '3,CoS > < S,l4 ) C S,~U ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

; 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

~ 
il>~\"2.-1~. C.'f \'""d.ers we~ w,,,o\s,t cured \Jt\-ti \ +e~T. Pr-isnt~ Wt~e. 
-tes~ CtCCC)1"'cJ:1t\j 'TO A~TM C. "2.lS. L..,s~ecl VoJueS> Qt"e. -tke 
a.vef"o.~e ~<" 3 ~peciMen~. 

'/SI 
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Portland cement concrete 
$+a+jc. E.\osHc. Update Package Number 0 

t:JocmaJ- We~kt Mod.v\vS. Revision control Code o.o 1~ rowe \ Agggate 
ve~~Y~ I, ~c Quality Level_ 

~flr·,P~ ~,.t.. E\.a·,"' !lo\o""'·,.Hc. 

S-tca."\-'1c. E\o.~-\,c_ Mf'\rlv\t1c. -rc?~t ~f).!.•J~ 

~::1'L~ kl Q • ~f" .'1 oi ~~- e.vf'"~ Pri~M!::t PQ. t osi x ,ot'° J 
2~dl"tML. l v~or 3~E'af"S 

4-3A.3 
( 3 ·'2 ) ( S'i4{e ) ( 5',CJ!> ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

(o't fo')t3~ -it'\. priSM.S Nere. moist - C.\Jt"~cf om-ii -t-e,,-t. The s+ct+ic. MochJhJ.S 

wo.":> cJe1-~rtv1it\~d -t~M -+\e)Cura.\ -t-~s+~ o~ pr\ SM!. v s·,t\!, tke ~\\ ow·u''-j 
eq_ua:ti at'\: 

e.-] [u.+114{i+i)] . 
• 

wh-cre 
P ~ ~o.\ \ ocul on bectM \ t\cuied Q.1° +k\rtt- po\ t\+~ 

of Cl.1\ \to•'1t\, St,)~t'\ (fr~~ C. iS) 

+ = M·,c.l~f)o.~ ole+lec.-raot'\ 
~ = Poi ~;ot\' ~ ro.1i c de~rm·, "~d +rom ~ ovtic.. +~!t+; 
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Portlana Cement Concrete ~:ta-+!'- ~lec .. .,-Ji'- Update Package Humber O 
~Ot'M2\- ~~iQktt M!:)~1.Jh.)~ Revision control Code 0.0 (-,rpye\ Ag(Jteqate 

vgrC;.•.l'" T,~e. Quality Level_ 
~eriP< ?,A. r:::,,,,-," Qc,'""""aic. 

~-t-a:ti~ E\ a~-tic. M~duh.1~ T~c~ l'<~~\l\~ 
M,x ~Q. ~r Mo",s-r- C'""rM C.v i 11tdec-s Pea. ( nc.·, "lt 10TCo) 

'2.~dca."~ , vear 3'1~or:s 

4-3A3 
( 2 .(o!f ) < ~d7 ) < s,20 > ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

~. ~'J.\"2..\n. C.'f r'"o-E-r~ were Maist· c\Jrttd u 1\-t i\ -t-eS1'". Cy li l\d-e~ W-t. r-e, 

~~cl o..ccord\f\5 -ta A~,M C4lo'L 
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Port an Cement Concrete 
No"Mo\-Wei8kT 
C:rrt..ve \ Aggregate 

\ '"' Oolo~i+k 

Property Code __ 

yen.us -r, rne-

Pu\c.i0_ Va\0~·1-h/ ,Ert ReoJl'\"'~ 

Page 1.3 

Update Package Humber O 
aavia1on control Code 0.0 

Quality Laval_ 

Mi'i yo. .C,...r Uni~T- ~\Jc-ed PrlsM~ m.l<ec I~ ·J~ec.) 
I d().,1 ~ do.."c. . 7,..ft1'1~ -zt2,clC:"s 3 Mt, l\+11\ C. I \Jec:tt"' 3vear$ 

43A3 
( ) ( ) ( £1, It«, > ( l"3~0) ( 1~7"0) ( 15,.270) c 1s,sqo> 

( ) ( . ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average· 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

(o)({o~30,:,n. P"'~M~ Wef'e. Mois~-eure::t vt\-ti\ Tes1-. A Sol\'iScope. 
vJQ.S us-ed 1-a V°\'t~asure. +he. \le.\oc·rty oi o. C0Mf't'"e$S

0

1ot\a.l wave 
+hrovjh C\ 30-·\t',. p~-\-k \e,,~t'A. 

lo year~ 
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Pagel Material Code 01 CS· ~------

Property Code 1010 I 

Property Code ~ 

beY\era.\ Opclat• Package Numbe.r 0 
Revision control code 0.0 

Quality Level_ 

Descriptive Information 

This material is a normal-weight concrete that was prepared at the Portland 
Cement Association, Skokie, Illinois, in 1950 as part of an extensive study 
of cement performance in concrete. Cylindrical- and prismatic-shaped 
specimens were cast from this material and then continuously moist cured. 
At specified intervals over a 34-year period, specimens were removed and 
tested. Fifty-year tests are scheduled in ~~oo. · 

Property Code 1110 Material Characteristics 
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' - 1 

(V\i ,c 43A3 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type J:r 

Fine Aggregate 

Coarse Aggregate 

,r , . * ·~ s.~~ i (\ 

Water 

Total 
. 

We ,~k-! ~- ~JrriPf" !19~ -

Property Code 1220 

Update Package Number O 
Revision Control code 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

kg/m 
3 3 Property 

lb/yd Code 

'2..84- 2.001 -- --
l4-\4- 22(1 --
"2..037 2.22.2. --- --- -- --
22."Z.. 2421 --

-- 3qs1 

dtcive'4 ~elm wt'rl-Pr L~'t4:.'f!J r!!fr, ~1 o.76 . 

Processing Infonnation 

(o')(t,)t 30-·,n. pti5~ were C4$t +roM +kt.s ~rial to ofe-fermi11e. 
~\uurtil stre~tk, s-tcdk. mocl.ulus o+ «!.bstic.i-t-Y., dyf\amic. 
f'\ad\Slus ~ et'a~1ic..i+y, QM pulse. veloci+y. J!"ollowil\'\ +leJCuni\ 

-tes~ ~ectm erub wetc. ~st!t.f it1 Compnts~otl as "-i11. 1kodi4ied 
wbls. c..,,crz-i~. cylinders were Casi- +a d~rm'11\e. co'"f~Sii~ 
s+r-et\.~-th Q.1° Z.t, cla.~ dyMmi" rnod"lus o~ e\(Ut'ic..rty, o.f\d s1'at1c. . 

~ wtoch,ws o~ eta.s.-t,c.,t-~. c. Q.dcle.d 0it +n.a ~' x-e r +o et"i1"011f\ 
-r N~vtro..1 ,-z:e d "'"~0 ' re.£,t'\ wa.... . . . 

4 \/ / 
.. · r ,,. he. oM'=>'Jt\t ,, "''°' c~r-c~r<tn,,. tor'. 1s no"t-

7.. t \ '2 perc.E»t'.:\ °'' . ' 
o..,10··. \.n 't; \e. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material Code 01c..B· ----
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~ or:m4\- W;:,o n,T 
"..,.,~, iJf" \ Agiregate 
~nc.c.. -;,4. Ek, 1 1\ Col-:-~·,-t·,e-

Property Code 1310 

M·, 2! IJo. -4.3~3a 

Average Compressive 
Strength 

All specimens were M.0\~ 

-

Property Code .1.QQO 

6:C!lfft1\ 

Page 3 

Update Package Number 0 
Revision Control Code 0.0 

Quality Level_ 

Baseline Information 

28-Day Compressive Strength Values Property 

MPa psi Code 

-- --
-- --
-- --

. ---- --
\29'0 3022 --

e:vr~d -+or -zg. do.~~ . E~h y_o. \ ~e li.s:tfd g~~ 
"""°~t"IOc.1"rrtc;. +ne. ~.:-.- i.a~ ~OMt>rtl'~!.·,ve ~ .--u.-.-!-i-1 .ft"niM f~~@ fl:> v. 12-it1. r_vliNl.-r~ • . . . 
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Port and Cement concrete 
Nor-mo.\- Waiikt 
&rtAve.l Agg egate . . 
Mix 43A3 

Property Code 2000 

Constituent Material 

Portland Cement 

~ 

C,onc,,td:uerrt' MtA~f'ia\ 
p.f\d Pmti'-

Update Package Number O 
Revision control Code 0.0 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or Property Value Code 

-* ASTM C 150, Type .i '2001 

C.3 S 1 '7o 2'i, I --
Ca. s,. ?o 52,0 --

- C 3 A, r/o S-,'3 --
C~A-~ % 't,3 --

Fh,e.ri es~ g \a .. , nc- q4," '2\03 

A·1r- P~r-mm"1i In-¥ --
1-est, ~ -z. /":, --

F'irtetl4S~J o/b f4-!a$i"j 3~3,.3 2.~ 

t:Jo . l~S: s·,e~& --
(AsrM~~3g~ -

r=:t"e11es.s, ~~,rie.r l 91,5 2\0 I 
Tvr-b·,ct '""e.~ 
M-i./k~ 
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Material Code 01_C8 ___ . __ Property Code 2000 Page 6 
Portland cement Concrete 

Cof1~"f1•!)~ ~Cl~~f"\ ~\ Update Package Number O 
~~f"N\gl- lt!e\o.bi 

t.>.~ e\ms.ii'= Revision Control code o.o 
';:t ("\I~) Aggi'egate 

~f\CC-~~e. ecor2etf1 e~ Quality Level _ 
~er,e", ~74 E \'ltt\ Oo\r\1".rtic. 

Mi><- 43A.3 

Property Code 2600 Plastic Concrete Properties 

Plastic Concrete Property Property 
Property Value Code 

Cement Content 3 _ kg/m 2.S4 lb/yi 2601 

Water-Cement Ratio o. o. 76 2603 -(by weight) 

Slump mm ~ in. 2631 
8\r Cot'rte,-i.1; '?a --- ~.3 ~ 

. 

Reference Documentation 

ICllepr, Paul, •1.ona-11me S1UCly of Cement Perfonmw ID CoacNta. Cbapw 10-JlqNu a.port, 
on Strenath and Bllldc ...... of ConcNta, • Aa JouaNAL. l'rocndblp, Vol. 54, No. , •. 
December 1957, pp. 411-504. (1+bad u Ru_,.~ B,.,,.,_ R%OII, Pordand Cement 
Alloctadon, Skokie, P.tmm, 1951). 

McMIiian. P.L, and Tyler, I.L, •Lona-Time Sludy of Cemem PerfanDance ID c:oacr.. 
Chapter 1-lllaorJ ad Scope,• Aa JouaNAL. l'rocHtlblfl, Vol. "· No. ,. Peblully 1941, PP• 
4'1-453. (reprintad u Ru1orda 1'qan,tNnl Bllllltln RX026, Panland Cement AllociadoD, Skoldl, 
AupllC 1941). 

'-/6 O 
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SERIES 436 

GENERAL INFORMATION FOR ALL CEMENT TYPES 

I 



PORTLAND CEMENT ASSOCIATION SERIES 436 

Laboratory tests reported in Portland Cement Association (PCA) Series 436 were 
used to compare properties of concrete made using portland blast-furnace slag 
cement (Type IS) to concrete made from Type I portland cement. Portland cement 
Types I and IS and dolomitic aggregates from Elgin were used to prepare concrete 
specimens that were moist or air cured until test. Compressive strength. flexural 
strength, dynamic modulus of elasticity, and pulse velocity are reported at selected 
intervals up to 27 years depending on the test. 

In the following pages, data for concrete with the same cement type. same aggregate 
source, and a water-cement ratio within 0.04 are considered similar and are grouped 
together. Cements from different manufacturers are considered to cause less 
variations in long term properties than differences in water-cement ratios. Fig. 4 of the 
reference by Sharon Wood shows the effect of water-cement ratio on concrete 
compressive strength. 

-
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Material Code OlCB-. 

Preparer: 

Organization: 

Sources: References 

Property Code __ 

_, _, _,·_and_ 

Information Sources 

Page 1.1 

Opdate Package Number 0 
Revision control Code 0.0 

Quality Level_ 

Reference 50 (Also called Reference 1 on some of the following pages): Report from Sharon Wood to 
PCA. This Information source presents constituent material, concrete mix, and material property data for 
concrete specimens made from portland cement Types I and IS (portlancl blast-furnace slag cement). 
Compressive strength, flexural strength, dynamic modulus of elasticity, and pulse velocity are reported for 
moist and air-cured specimens at selected intervals through 27 years. 

Reference 53: Joumal of the PCA Research and Development Laboratories. This Information source 
describes the long-term test plan to compare concretes made using portland blast-furnace slag cements 
to Type I portland cement concretes. Cement properties and selected concrete properties through three 
years are presented. 

Reference 

Reference 

·--------------------------

. ·--------------------------

J 
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Port an Cement Concrete 
tJocm,J- We~nt 
Gro.vel Agregate 

s~rie O omrt' 

Co n~-\-t+v-e'l\t ~r~\ 
a.1\Cl P\o.C;,tlc. 

Co'l\c.ret-e. Proper--tie.s. 
All Mixes 

Property Code 2000 Constituent Material 

Constituent Material Material Description 
or Property 

Fine Aggregate OoloM\·\-",c ~Vld 

~ram E\~°lr'\, :C\\ittoi s 
Ei t\f ne.~2 Modyhli 

$"ec\~k &-n,.v ,+y 

Coarse Aggregate 
Oo\ om'n k, ~ r-o.1e. \ 

-tf'OM E\~1t\; Tl\,t\o\s 

Jv\~:{\M.\IM S,z.e 

8~\M c.~3-qo 

Spec'\~\c. &~vi'!j 

Water 

0pdate Package Humber 0 
Revision control code 0.0 

Quality Leval_ 

Information (Continued) 

Property Property 
Value Code 

-z:ztt 

--
'3,0~ 2'302 

2,ia$ '2:3\3 -
-
--
-
-
-

\- \f.z )t\, 'Z.'351 

4~7 --
2, G,S- '2.3«>.3 

2421 

-
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TYPE I CEMENT 



SERIES 436 

TYPE I CEMENT 

ORNL Volume 2 - Supporting Documentation 



( ___ , , ___ ,, '--- '---
c ___ , c __ _ , ___ , ( ___ , 
c ___ ,c ___ , c ___ , c ___ , c ___ , c ___ , c __ _ 

Average ,,. ___ , , ___ , , ___ , ( ___ , ( ___ , '---
&-In. modHled cubes were moist cured until teal. Modified cubes were lasted according to ASTM C116 
procec1ures. Listed strengths coffespond to the average from 6 tesas. The coq,resslve strength of 
cylinders and modified cubes camot be compared dlredly because of differences In the aspect ratio of 
the specimens. For moist curing, the compressive strength of 8-ln. modified cubes Is approximately 4% 
greater than that of ax12-1n. cyllnders (Ref.: Report by Sharon Wood). 
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&-In. modified cubes were moist cured untU test. Modified cubes were tested according to ASTM C116 1w ~ SE 
procedUres. Listed strengths correspond to the average from 6 tests. The co111)1'esslve strength of fJ 3 
cyllnders and modified cubes cannot be compared dlredly becaUse of differences In the aspect ratio of 

- CD 

the specimens. For moist curing. the compressive strength of 6-ln. rnodHled cubes Is approximately 4o/o 
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greater than that of 6X12-ln. cylinders (Ref.: Report by Sharon Wood). 
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( ___ , ( ___ ., '--- ( __ _ '--- c __ _ 

c ___ ,c ___ , c ___ , , ___ , , ___ , c ___ , , __ _ 

Average ,, ___ , c. ___ , c ___ , c ___ , c ___ , c __ _ 

8-ln. modffled cubes were moist cured untU test. Modified cubes were tested according to ASTM C116 
proceclures. Listed strengths correspond to the average from 6 tests. The COR1)1'&sslve strength of 
cyUnders and modified cubes camot be compared dlredly becaUS8 of dffferences In the aspect ratio of 
the specimens. For moist curing, the compressive strength of 8-ln. modified cubes Is approximately 4% 
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°" na.V\,\'tL E\a.St-ti'- MochJ\\J!, Te~+ Yl-e~u 11" ~ 
M,)( No. for M o1 ~-r- ~urt.tA ~- \it\c:ler:s. Pa. ("'~·, ) 

-, d.o..\l~ -Z.~ i!lt1v, . 

I 
( S"'liDO ) ( 5'~f"Z.O) ( ) ( ) ( ) ( ) ( , 
( ) ( , ( ) ( ) ( ) ( ) ( ) 

( , ( ) ( , ( ) ( ) ( ) ( ) 

i 

( ) ( , ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

~~\"2.-,~. C.'f \'"'d.ers were. r-to,s.t c.u~d u~""ti \ +e:.T. Spec",.en~ were 
-testtel occo<rt,t\~ -to A-=TM C. 7..lS. L.\s-recl '/~\ues, af"e. -tke 
~vef'Cl~e -to~ 2 ~p-ec",men!,. 

. ., -
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Material Code 01 c,e; - Property Code __ Page 1.3 

Portland Cement Concrete Dyyv,.Mk E"\ost\(.-NorMa.\-- We.iakT . Update Package Number 0 

G:Co.ye.\ Aggregate M.6d.u\\J2 Revision control COde 0.0 

~eri e~ A·u.. ~\Qi,,i Oo\om,ti(.. "er~'-'~ :O W'e Quality Level_ 

°""a~lL E\Gt~-t-·,'- Mod.\l\v!, Tes-\- R-e~u 11"!> 
",r,x No. ~or Mo, C...T- ~\JrPA c_, \iAcler.s. p~ ('-"!)I ) 

i d.o..u~ "2.~ ~i"l'V.t 
. 

-z. 
<4!Sb) ( 5'o'30) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( , 
• 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

lo~\~-,~. C.'f\'"'ders were. Mo,s.t cured \Jt\"ti \ +e~T. s.pec,wun~ were 
-tes~ CtCCC)f°cJt,t\~ -to A~Trv\ C."2.lS. l-"\s-t""l!d 'l~\ue~ at"e. -tke 
~vef'Cl~e ~("' '3 ~p~c·,f'tetl~. 
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Material Code 01 C,¢, · Property Code_ Page 1.3 

Portland Cement concrete P),oom,)L E'\o.~+k. Update Package Humber O ~or-M1.1\- we.,akT · 
<zca.ye.\ Aggregate M~d.u\\Js Revision control COde 0.0 

5eri es A~j,. E:\QiJ'I Oo\omi+i (- 'ler2u~ :D me. Quality Level_ 
. 

CN na.1Mi'- E\c:t~-tk. Moch>\\J!, T -e~~ R-e~u l't !> 
Mix No. f.or M 0\ ~-t- ~urPA C:-, \iAclet.S. r1a, ( "'!) ·, ) 

-, d.o..\J~ -Z.4!, ~ll"' . . 
3 

( ~35:Q) ($'\JO> ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

; 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

6> ~\""L -,i\. c.'I \,f'\d.ers we~ r-to,!tt c.ur-ecl 'J1\-ti \ +e~T. s.pec,-en~ were 
-res~ o.c~a~cl·,~~ -to A~TfV\ C. "2.lS. L.\~-red · '/~\ue~ at"e.. -tke 
a:vef'o.~e +or 2 ~pec',men~. 
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Portland cement concrete P)'rv,imk E'\a~-t-,c.-~Or-M4\- we.,akf Update Package Humber 0 

(zra.y e..\ Aggregate M.od.u\\J~ Revision control Code 0.0 

5eri e5 4•:u •• E\Qit1 Oo\omiti '- \ier~u~ :ti me Quality Level_ 

.. 

°" F\0.IM\L c\Q.~-t-·,'- Mod\J\\J~ Te~+ R-e~u l"t .!> 
M,x No. for Mo, ~-t'- t-u,~A C,, \ltlcle~ , Pa. (~~·,) 

i do."~ 
"Z.~ ""D."' . 

4 
( ~'Z.'2.0) ( 59toO) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

i 

( ) ( ) ( ) ( ) ( ) ( ) ( ) 

Average 
( ) ( ) ( ) ( ) ( ) ( ) ( ) 

to~\~ -'\t'\, C..'fH"'el•rs were. Mo,s.t c.ured \Jt\-ti \ +e~T. Spec\Men~ wec-e 
-tes~ occc:><cl.,t\~ -to A~TfV\ C.:2.lS. L.\~-r~cl V'°'\ue~ at""e.. -tke 
a. "e'(""o. ~e ~<"9 3 ~f e c i Men!>. 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1· Material Code 01 ..... c:,B __ . __ Property Code 1000 

Portland cemenc Concrete 
6-ertft"Q I Opdat• Package Number 0 Normal -Wei~h,-t ~fl'Y\e"+;.," Rev1a1on control code o.o l:rr~yel A gregate Quality Level_ 

lf.e,.,~s 43io.E\~·•" o~lil'"-\+ic.. 

MixNo._L__ 

PamenY Code 1010 Pescripti,ve Infonnation 

This material is a nonnal-weight concrete that was prepared at the Ponland Cement 
Association, Skokie, Illinois, in 1957 as part of a study to compare concrete made using 
Type I cement to concrete made from portland blast-furnace slag cemenL Cylindrical· and 
prismatic-shaped specimens were cast from this material and then either continuously moist 
cured or air cured. Specimens were removed and tested at specified intervals over a twenty
seven-year period. 

PamenY Code 1110 MatrniaJ Characteristics 

This material was prepared from ASTM ClSO Type I cement and dolomitic sand and gravel 
from Elgin, Dlinois. The cement was designated Cement No. t 9 4 ;q in this series. The 
conacte mix contained J 40 lbs of cement per cubic yard of concrete and had a water-cement 
ratio of~ No chemical admixtt=s wete used. 

.... -



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Page 1 Material Code 01_c:,.s __ · __ Property Code /000 

Portland cement concrete 
b-er1f r-et I Opc:late Package Number O Norma) -Weiib,1" ~ t"YYl Gl .f- j M aev1a1on control COd• o.o &r~yel A 9ragate Quality Level_ ~ e ,, ~ s 4 3<o. E \ ~-, n fJ'l h ,~,:,+i<.. 

Mix No.~ 

PrgpeJ1Y Code 1010 Qesgjptive Infonnation 

This material is a nonnal-weight concrete that was prepared at the Portland Cement 
Association, Skokie, Illinois, in 1957 as pan of a study to compare concrete made using 
Type I cement to concrete made from ponland blast-furnace slag cement Cylindrical- and 
prismatic-shaped specimens were cast from this material and then either continuously moist 
cmed or air cured. Specimens were mmoved and 1eSted at specified intervals over a twenty
seven-year period. 

PumenY Code 1110 Material Characteristics 

This material was prepmd from ASTM ClSO Type I cement and dolomitic sand and gravel 
from Elgin, Illinois. The cement was designated Cement No. 19 419 in this series. The 
conaete mix contained 45"4lbs of cement per cubic yard of concrete and had a water-cement 
ratio of .Q,,fi. No chemical-admixtures wen, used. 

37 



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Page 1 Material Code 01,...C,B-.· __ Property Code tQQQ 

Portland cement Concrete 
6-er1~ r-C4 I Update Package Number 0 

Noema) -We it,-r 
~r,'W\(:4-f-i')/\ lev1•1on control code 0.0 &ravel A qregate Quality Level_ ~e nC?5 4 3lo. E\i,:,n t)'ll 'lM·,+i<.. 

Mix No.~ 

PametlY Code 1010 Descriptive Infonnation 

This material is a normal-weight concrete that was prepared at the Ponland Cement 
Association, Skokie, Illinois, in 19S7 as part of a study to compare concrete made using 
Type I cement to concrete made from ponland blast-furnace slag cement Cylindrical- and 
prismatic-shaped specimens were cast from this material and then either continuously moist 
cmed or air cured. Specimens were removed and tested at specified intervals over a twenty
seven-year period. 

PametlY Cade 1110 MermiaJ Characteristics 

This material was prepared from ASTM ClSO Type I cement and dolomitic sand and gravel 
from Elgin, Illinois. The cement was designated Cement No. 1q4::zq in this series. The 
concrete mix contained 3.7A lbs of cement per cubic yant of concrete and had a water-cement 
ratio of 0, t,,'2. No chemical admixtmcs were used. 

3% 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Pagel Material Code 01 __ c:,.s __ · __ Property Code 1000 

Portland Cemenc concrete 
6-eYljf ~Q I Update Package Number 0 N orm,d -We iik"t ~rwta+i-M Rev1■1on control Code 0.0 &c~vel A 9re9at• Quality Level_ ~en~, 43lo. E\~·,n f)~l'lM.,+ic.. 

Mix No._±_ 

Qescriptive Infonnation 

This material is a nonnal-weight concrete that was prepared at the Portland Cement 
Association, Skokie, Illinois, in 1957 as part of a study to compare concrete made using 
Type I cement to concrete made from ponland blast-furnace slag cemenL Cylindrical- and 
prismatic-shaped specimens were cast from this material and then either continuously moist 
cured or air cured. Specimens were removed and tested at specified intervals over a twenty
seven-year period. 

Pmmtv Code t 110 Material Characteristics 

This material was prcpmed from ASTM ClSO Type I cement and dolomitic sand and gravel 
from Elgin, Illinois. The cement was designated Cement No. \9.41 Cl in this series. The 
concrete mix contained ~bs of cement per cubic yard of concrete and had a water-cement 
ratio of~ No chemical admixtures were used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material Code 01 C,B . 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type~ 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

Property Code 1000 

;,_.fucmra±i on 

Page 2 

Opdate Package Humber 0 
Rev1■1on control code o.o 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

74-0 2.001 - -
10~3 2.2. l I -- -
2.077 2. 22.2. - -

- - -
~ 2421 --

- ~ 

We\t1 k-t 11- ·-- • - d~ri ed 0 -· • •-• ._._,n c.. 'I +t'hlftA ._ _. -- ~ . ,,,._.,--,- £-r-'I 1• -t rcitio c1f 0.3S". -

Property Code 1220 Processing Information 

8xlx30-ln. prlaml were call flam 1h11 material to datermilll llexurll lb8ngth. Following flexuraJ tests, 
beam ends were t8118d In compr8llion u &In. modlled cubea. Before tesllng, apecimenl were either 
molal Qll8d or* ml'ld. 8112-ln. cylnders were cut to determine dynamic moduus of elasllclly, pulN 
veloclty, and compraulve lblllglh 817 and 28 daya. Cyllndenl wera moist Qlrad before teslklg. 

Moisl4ired apecimenl went ccnn,ously stored In a molal n,om wlh a nominal~ of 73°F and 
100% relatlve llamldly. 

»41red apecimenl were cured 7 days In a molal room with the above condillonl. and then atonld 
llldOOra al a nominal t....-,atunt of 7rF and a ntlallve tunldly of appnmnalely 50'M.. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C,B . . 

Mix 1Jo."Z. 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type ~ 

Fine Aggregate 

Coarse Aggregate 

--
Water 

Total 

Property Code 1000 

&fuc triion 

Page 2 

Update Package Humber O 
Reviaion control COde 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Proper'ty 
kg/m lb/yd Code 

45'4 2-001 -- -
-- , 2.ee 2.Z l I 

-- 2l47 2.'2.2.2. 

-- - -
'2."2.2. 2421 -

- ~ 

wo·\d1n o~ 11.1n-½or ~11 c:.. deri'led +O\IM -··- .____ :. ~ Mio tff 0,4-CI • -

Property Code 1220 Processing Infonmtion 

ldx3C>-m. prlllnlwnClllfromllllffllllellllto .. •nm•....., .. IQIII. Fo11aw1natmua1te111, 
lllam endl were teeted 111...,1,IIDR • .... IIIDClllad .._ Bafont tllllng. speclmanl went elllllr 
1111181 CUl8d or alrCUl'ld. 1112-111. cylllln..,. Clltto dlltnlllnl ctynamlc madum d llullcly, pulse 
valoclly, and corqnsalve IINnglh II 7 and 21 dayl. Cylnllls _,. IIIDIII and batcn testing. 

Moist<Urad apldmlnl..,. conlfrlloullr IIDr8d In a mollt 1a0111 wlh a nominal telq)arltUr8 of 73°F n 
100% ralallve tumidly. 

Alr<Uracl speclmanl _,. and 7 daya In a malll 1a0111 wlll lW abOve ciDndllonl. llldtllln ... 
llldDOr9 at a nomlnalt~oln-F 1111 a ralallve lunllllyaf a:ppex111•1J IGIIJf.. 

t/1 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 c,s· . 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type ~ 

Fine Aggregate 

Coarse Aggregate 

--
Water 

Total 

Property Code l000 Page 2 

Update Package Humber 0 
aev1a1on Control Code 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

3-,3 2-001 -- -
- 14-08 2.2( I -
- 2.D~ 2.'2.'Z.2. 

-- - -
- 231 2421 

4-001 -
w~:,.,,1rt -~ ... • - d.eri ed +~IM • -" 0 _.,_ ~- u,.J,iic,. .., ... ,.,.._,. ,. ~ nttio di o.~z. -

Property Code 1220 Processing Infozmation 

ldx3CMn. prllml_,.Cllllflafflllll mllllllllldlll 11111• llllurll IINllglll. Folawlngflexural teltl, 
IINmendl ...................... ..... modlladCllbll. Beforatlltlng. apeclmlnlwent llltllr 
molal and or* cured. la1:Mn. ---... CIIII ID dltlrmlnl dynamic mxlum al elalllcly, pulN 
va1oc1y, andm11'181••--•7 llldadlrl. C,undlrl..,. mo11tandbefaf9tastqJ. 

Moist-and.......,...,. conlhlaully __..In a moill 1ao111 wlh a nomlnll tefl1)lnltul9 af 7rF 11111 · 
100% relallve ......,. 

Alr-curadepeclmltw..,.and7dllYl••mo1111aon1w111111 abovecondllonl. andttllnllORNt 
llalkUalanomlnll ..... ~et1811'111ia ...... ......, .. ............, ... 

C 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol_C._.,8._-_· __ 

M1x tJo. 4-

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type~ 

Fine Aggregate 

Coarse Aggregate 

--
Water 

Total 

Property Code 1000 Page 2· 

Update Packa9• Number 0 
aev1a1on control COde o.o 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

534 2.001 - -
-- l\17 2.2. l I 

- 2.\S~ 2.22.2, --
-- - -

22.4- 2421 -
-- 4\-Z.3 

W4,,.- )rt o+ :.:: .. :..:.- ••nc:.. APl'"i~ed ~f'blM 
,_._....L __ 1. 

-··-·-· 1• ~ nttio m o.42. • 
-

Property Coda 1220 Processing Infoasation 

IX8x30-ln. pdlmlWINcalhmthllllllllfllltudlllffllil•ftellnlltrlllgdl. FGIDwlnglllurlllllll:i 
NalllendlW8f9tlllld IA-OD111MllaluRM I-IIL IIIDdlladalbel. a.nt8111ng. ............... 
molal cured or air ancL IX'll-ln.. cylndlra..,. CUI to dlClnnlnl clynlmlc mDdlU al elldcly, pulM 
velocly, andaMqnal• IIIIIIGlb II 7 llld28dayl. Cyllndarl..,. mDllland bltoratlllmCI-

Molst-curad......,...,. canllrllOUlly IICnd In a moill raornwlh a nomlnll -..,.n al 73-F • 
100%ralallvetundlJ. 

Air-cured specilnlnl _,. and 7da,aInamolalroomw1t1111 above condlllonl. llldtllln ...... 
t•.n11anomlllll....,....al?rPlllla,_..tunldlyaflP,iiiidlllilbt,-..=:- ---



STRUCTURAL MATl:RIALS HANDBOOK 
Material Code 01 c.e, . Property Code /000 

Portland Cement Concrete 
~t!tg\ Normo\ -We#'t Tn:S:a:r:0,,1,,+ i o 0 6-mve.\ A regate 

~~r,,?_s 4-:i..11'!1 E'l"\u\ Oo\~wirtic. 
-

Volume 3 • Material Data Sheet 
Page 3 

Opdate Package Humber 0 
Revision control code o.o 

Quality Level_ 

Property Code 1310 Baseline Infoanation 

M·,~ ~o, 
28-Day Compressive Strength Values Property 

Code 
MPa psi 

( . ,120 

-- --
I -- --

-- ---- -
Average Compressive 3022 -- -Strength 

All specimens were ft'\Q·1~+ C.!Jretl :£gt Zi! &~~ . ~ llal1&.~ lls1fd 
n½nue. f' . ..: . .,,.--m-~ -+M a'\leo.,,,,o c-..... :.-r1s~·'"'° ~{--::-.-_{~,. ~- ~ • . - ~ 1"'~1"2.-~~ • i!VI" - ...1.-.~ 

_, ...I ■ 

t/<f 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 3 Material Code 01 C..6· . 

Portland Cement Concrete 
Normo\ -Wett 
6-mve.\ A iegate 
$~r\e$ 4~~ r:;'\d°'IA Oo\omrtic.. 

-

Property Code 1310 

2 

Average Compressive 
Strength 

Property Code JDOO 

C:,,er3 ~ f"Q \ Opdat• Package Number O 
Tn£o:cm1r, +i o o Revision control code o.o 

Quality Level_ 

Baseline Information 

28-Day Compressive Strength Values 

MPa psi 

5750 

Property 
Code 

3022 



STRUCTURAL MATERIALS HANDBOOK 
Material Code 01 C.8" . Property Code /000 

Volume 3 - Material Data Sheet 
Page 3 

Opdate Package Humber 0 
aev1a1on control code o.o 

Quality Level_ 

Property Code 1310 Baseline Information 

M_·,~ ~OE 
28-Day Compressive Strength Values Property 

Code 
MPa psi 

3 3io2.0 -- --
-- --

J -- --
. --- --

Average Compressive 3022 -- --Strength 

All specimens were "''i1:e+ ~!Jret.f ±at li &¥ =a · ~~ ~aha.e: ~l~d 
n\inue f'":-~;-~.=:r&..$-+M. a'\Jet11110 ~ ,rrrmaU'l'lt!!.. :,,~;~--!~- ~- l I• - I - .. - •..- - -•· _.I -

--- ■--■ &.. ••• - --· . - I 

• '1 ... 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C.S ----
Port an Cement Concrete 
N Ot"lY\ct \- W ai~ltt 
c~cay~l Agg agate 
Se,:)e!» 4.! · Oolon.\t\ 

Mix No$, t, z, ~ i 4-
c.~nteW\1 No. l q47q 

Property Code 2000 

Constituent Material 

Portland Cement 

Property Code 2.000 

Conc,+·rtur-r¢ Mc>.-\'e t'lo. \ 
o.od P\ci>tic, 

Page 4 

Update Package Humber 0 
Revision control coda 0.0 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or Property Value Code 

ASTM C 150, Type.I '2.00\ 

C.3 S/'7o 4\., --
Ca. S l 'lo 29,:9 --
C. .3 A 1. 610 10,:z -
c~~~ °lo S,4 -

Fi~e..ie.s~ S\a',ne., 34-2.,5' '2\03 

A·1r- P:!rmm~i In-¥ -
•-est, ~ 'Z. I"=, -

Eillfll~;fj ~•c - 210\ 
Tun,i im t; 
m~/~-z. -

Finer1~~~12 &l&i4j - ·2,2.e, 
· No, 32.S Sieft: 

(f\SiM C.430) 

... -



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 3 Material Code 01 C..8". 

Portland Cement Concrete 
Normql -We:3ht 
6-mve.\ A~egate 
s~r,-es 4"2..,A r;\ .... '.IA Oo\nwirtic.. 

-

Property Code 1310 

4 

Average Compressive 
Strength 

Property Code /000 

C:,.e~~CB \ Opdate Package Humber O 

Tn:S:o:crru& +i o O aev1a1on Control COde 0.0 
Quality Level_ 

Baseline Information 

28-Day Compressive Strength Values 

MPa psi 

</7 

Property 
Code 

3022 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 0l_C~B __ _ 

Port an Cement Concrete 
Norms)-We~ kt-
6:ro\fs\ggreqata 
Ser,e · ·,·f,c.. 

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
At, r Core\"ert+

1 
O"/ o 

' h 

. 

Property Code 2000 

Con~i+ye.« Mater-iol 
Qd\.d, P \Q.~'i",c. 

Coocr-e+e ProeertieS 

Page 6 

Opdate Package RUllber 0 
Revision Control COde 0.0 

Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 
_ kg/m 740 lb/ye{ 2601 

o. o.35' 2603 -
mm '2.. tr:, in. 2631 -- ,. 0 ~ 

. 

Reference Documentation 

Sharon L Wood, "Evaluation of the Long-Tenn Properties of Concrete,■ Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

Depr, Paul, and llberner, Albin w.. •LaboratarJ S1Udlel of BluldMt c.a.. I>~ 
Blut-Pumace Sla1 Ccnena, • Jolll'IIIII of tu PCA Ru,on:11 111111 Dn,,.,,_, Lilbortllorla, Vol. 9, 
No. 3, Portland Cement Allocladan, Slpcember 1967, pp. 2-22. (1sp1bad • ..,,.,. Dqon,n,,,, 
BUU.dn IUC218, Pordand Cement Allodldaa. 1967). 

</9 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 0l __ C_.B._·_· __ 

Port an cement concrete 
NoNI\A\-We ~k;-
{;rCQ\/g.lggregate 
C;>er\e • ·.;.·,c._ 

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
A,r- Cortten+-, ., O'/o 

. 

Property Code 2.000 

Cot\~i+ue,¢ Mctter-iol 
0:M P\Q.~~,c. 

Page 6 

Update Package Humber 0 
Revision control COde 0.0 

Quality i.vel _ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 _ kg/m +$"4, lb/yl 2601 

o. 0.4-~ 2603 -
mm Z, 'Z. in. 2631 -- I.A- ~ 

. 

Reference Documentation 

Shalon L Wood, "Evaluation of the Long-Tenn PIOpertles of Concrete: Research and Development 
Bulletin RD 102, Portland Cement Assoclallon, Skokie, 1991. 

ICllepr, Paul. and llbemlr, Alben W., •Luomary SIUdlll of Bladect C.IDIDII-Panland 
Blul-Purnace Slq Cemera. • JOllrlllll of 1M PCA Ru1tnh oNI Dn1lo11M111 LllbortllOrla, Vol. 9, 
No. 3, Pordlnd C.... Allocladan, ....... 1967, PP• 2-22. (Npilmad u Rawda aq.,,,n,,a, 
Bulletin RX2ll, PardaDd C.... Aaodadon, 1967). 

so 

-



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01-C~,B~·-· __ 
Port an Cement Concrete 
NorMA\-We~kT' 
Cz:co\/e\99re9ate 
~er\e • ·,+·,c.. 

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
A,,. Co~r\"+-. O'/o , 

. 

Property C~de 2000 

Co1\~i·ha1rtl: Mctter-iol 
0,M, p \Q.~;-,c. 

Page 6 

Update Package Humber 0 
Revision Control Code 0.0 

Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 
_ kg/m 373 lb/yi 2601 

o. 0.Ja,:z. 2603 -
Zllll 2.$' in. 2631 -- t,+ ~ 

. 

Reference Documentation 

Sharon L Wood, "Evaluation of the Long-Tenn Properties of Concrete,• Research and Development 
Bulletin RD 102, Portland Cemenl Association, Skokie, 1991. 

ICJie&er, Paul. and llbl:rmr, Alben W., •Laboraa, SIUdlll of llamled Ce.., ... fanllad 
Blaa-Purnace Slq C---. • Jolll'IIIII of lhl PCA Ru,orda 11114 Dn1lopNIII LobortllOrla, Vol. 9, 
No. 3, Pordand C.... Allocla1lan • ....., 19'7, pp. 2-22. (a;pabad u Rawda Dqtlnm,nl 
BUU.dn ltJall, PardlDd C8IDIIII AaocladaD. 1967). 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol __ C..,.B..._ __ 
Port and Cement concrete 
Noff'\A\-We ~k;-
G:o,\fe\ggregate 
C"::>er,e • ·rf,c.. 

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
~.;, r Cor&erti-

1 r:J"/o 
' 

. 

Property Code 2.0oo 

C.ot\~·, +y etrt" Mater-ial 
p.Nl P \Q.~-t-,c. 

Page 6 

Opdate Package &umber 0 
Rev1a1on control COde O.O 

Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 
_ kg/m 53~ lb/yi 2601 

o. 0. 4'Z. 2603 -
Dill 2.7 in. 2631 --

I• 1 ~ 

. 

Reference Documentation 

Sharon L Wood, "Evaluation of the Long-Tenn Pn,pertles of Concrete,• Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

ICllepr, Paul. and llbernar, AJblft W., •LaboratmJ Smdl9I of m.ndld c.. .... l'anllDd 
Blut-Furnace Slq Cemema. • Journol of tl&I PCA Ratanla tlltll Dn,lo,_,., Ltlbortllorla, Val. 9, 
No. 3, Portland Cement Allocladan, ...,.,_. 1967, pp. 2-22. (tipibwt u Rawda ,,.,_,,,_, 
Bull6dn RX2ll, PardaDd Cement Allodadaa. 1967). 
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6-ln. modified cubes were moist cured untU test. Modified cubes were tested accordlng to ASTM C116 E 
procedures. Listed strengths correspond to the average from 6 tests. The c:o"l)tesslve strength of 3 
cylinders and modffled cubes camot be compared dlredly beeausa of differences In the aspect ratio of CD 
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&-in. modffled cubes were moist cured untD teat. Modified cubes were tested according to ASTM C118 
procedures. Listed strengths correspond to the average from 8 tests. The con.,resslve strength of 
cylinders and modified cubes cannot be compared dlredlV because of dHferences In the aspect ratio of 
the specimens. For moist curing. the compressive strength of 6-ln. modified cubes Is approxlmately 4% 
greater than that of ex12-1n. cylinders (Ref.: Report by Sharon Wood). 
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6-ln. modified cubes were moist cured until test. Modllled cubes were tested according to ASTM C116 
procedUras. Listed strengths correspond to the average from 6 tests. The colq)l'esslve strength ot 
cylinders and modified cubes camot be compared dlradly because ol differences In the aspect ratio ol 
the specimens. For moist curing, the compressive strength of 6-ln. modified cubes Is approximately 4% 
greater than that of ex12-1n. cyUnders (Rel.: Report by Sharon Wood). 
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&-In. modified cubes were moist cured until test. Modified cubes were tested according to ASTM C116 
procedures. Listed strengths correspond to the average from 6 tests. The corq:,resslve strength of 
cylinders and modified cubes cannot be compared dlredly because of differences In the aspect ratio of 
the specimens. For moist curing, the compressive strength of 8-ln. modified cubes Is approximately 4o/o 
greater than that ol 6x12-ln. cyUncters (Ref.: Report by Sharon Wood). 
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Test &p8ClmenS were mol8I cured for 7 days and then stored Indoors at a nominal teq,erature of 73°F 
and a relative humldlt, of approximately 50%. Modified cubes were tested according to ASTM C 116 
procedures. Each vUJe Isled above represeru the average compressive &lrength from six &-In. modified 
cubes. The compressive strength of cylinders and modified cubes cannot be compared directly because 
of differences In the aspect ratio of the specimens. For air mrlng, the COR1)1'esslve strength of &-In. 
modilled cubes Is approxknately 11% greater than that of &x12-ln. cyllnders (Ref.: Report by Sharon 
Wood). 
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Test speclmen8 were moist cured for 7 days and then storad lndool8 at a nominal terq,erature ol 73°F 
and a relative lmmklity of approximately 50%. Modified cubes were teSled acco,dlng to ASTM C 116 
pnx:edU1&a. Each wwe lated above repr888fU the average corqnsslve strength from six 6-ln. modllled 
cubes. The corqnssive strength of cyllnders and modified cubes cannot be compared directly because 
of differences In the aspect ratio of the specimens. For air Qlrlng, the compressive strength of 6-ln. 
modified cube8 Is approxlmately 11% greater than that of &x12-ln. cylinders (Ref.: Report by Sharon 
Wood). 
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6x6x30-ln. prisms were moist a,red unlll test. Prisms were tested with loads applied at the lhlrd•polnls of 
an 18-ln. span.acco,dng to ASTM C78, "Standard Test Method for Flexural Strength of Concrete (Using 
Slq>le Beam wlh Third-Point Loading.)• Two flexural breaks were obtained from each specimen. Listed 
strengths correspond to the average from six tests. 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 Material Code 01 ..... C.8-.· __ Property Code tQQQ 

Portland cement concrete 
6-e,1~f"'Cl I Opdate Pacta9• Number 0 

Norma) -we it'"t ~rntG\+;,I'\ ReYiaion Control cod• o.o &r~vel A 9regate Quality Level_ ~Eti~S 43G,, El~·,n f)ol OIW\i+i<-

Mix No._§__ 

Prgpeny Code 1010 Descriptive Infonnation 

This material is a nonnal-weight concrete that was prepared at the Portland Cement 
Association, Skokie, Illinois, in 1957 as pan of a study to compare concretes made using 
Type I cement to concrete made from portland blast-furnace slag cemenL Cylindrical- and 
prismatic-shaped specimens were cast from this material and then either continuously moist 
cured or air cured. Specimens were removed and tested at specified intervals over a twenty
seven-year period. 

Propeny Code 1110 Material Characteristics 

This material was prepared from portland blast-furnace slag cement and dolomitic sand and 
gravel from Elgin, Illinois. The cement satisfies the current requirements in ASTM CS9S-89, 
Standard Specification for Blended Hydraulic Cements and was designated Cement No. 
I q +s:& in this series. The concrete mix contained~ lbs of cement per cubic yard of 

concrete and had a water-cement ratio of o. '35. No chemical admixtures were used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 Material Code Ol~c:1'-.· __ Property Code {Q.QQ. 

Portland Cement Concrete 
6-eYlf~I Update Pacta9• Number O Norm,) -We iih,1" 
~ fW\ Gl +i O I'\ aev1a1on control cod• o.o &cmel A gregate Quality Level _ ~e ne, 43lo. E\"'.'" Doi OM\+it.. 

MixNo . .fa_ 

Prom1Y Code 1010 PescripdxeXofonnanon 
This material is a nonnal-weight collClete that was prepared at the Portland Cement 
Association, Skokie, Illinois, in 1957 as part of a study to compare concretes made using 
Type I cement to concrete made from portland blast-furnace slag cement. Cylindrical- and 
prismatic-shaped specimens were cast from this material and then either continuously moist 
cured or air cured. Specimens were removed and tested at specified intervals over a twenty
seven-year period. 

PmgeJlY Code 1110 Material Characteristics 

This material was prepared from port1and blast-furnace slag cement and dolomitic sand and 
gravel from Elgin, Illinois. The cement satisfies the current requirements in ASTM C595-89, 
Standard Specification for Blended Hydraulic Cements and was designated Cement No. 
194s-e, in this series. The concrete mix contained .£21 lbs of cement per cubic yard of 

concrete and had a water-cement ratio of~- No chemical admixtures were used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Page 1 Material Code 01....::c,s~·-- Property Code tQ,QQ 

Portland Cement Concrete 6-e,-.~f"Q I Opdate Pacta9• Humber O 
Nor-ma)-Weit,~ · Jiri?rnt el +i O 1' aev1■1on control code o.o &r~yel A qregate Quality Level_ ~€nes; 43/o. E\,,:,n DoloM,+i'-

MixNo • .1_ 

Progeny Code 1010 Pesctjptive Infonnation 

This material is a nonnal-weight concrete that was prepared at the Portland Cement 
Association, Skokie, Illinois, in 1957 as part of a study to compare concretes made using 
Type I cement to concrete made from ponland blast-fumace slag cement. Cylindrical- and 
prismatic-shaped specimens wete cast from this material and then either continuously moist 
cured or air cured. Specimens were removed and tested at specified interVals over a twenty
seven-year period. 

PmpeJlY Code 1110 Material Characteristics 

This material was prepared from portland blast-fumace slag cement and dolomitic sand and 
gravel from Elgin, Illinois. The cement satisfies the current req~ments in ASTM CS95-89, 
Standard Specification for Blended Hydraulic Cements and was designated Cement No. 
1 q4s• in this series. The concrete mix contained 1>&4 lbs of cement per cubic yard of 

concrete and had a water-cement mtio of O. to2. No chemical admixtures wete used. 

-



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page I Material Code Ol ..... CJ3-.· __ Property Code tQQQ, 

Portland Cement Concrete 
6-et11~f'C4 I Update Pacta9• Number O Norma) -we~k"t 
~ rM Cl +i Ol'I Revia1on control code o.o &c~vel A 9regate Quality Level_ ::enes 43.[A E\~·,n OoloM·,+i(.. 

MixNo . ..!E:._ 

PnmeXlY Cgde 1010 Pescriptiye Infonnation 

This material is a nonnal-weight concrete that was prepmed at the Portland Cement 
Association, Skokie, Illinois, in 1957 as pan of a study to compare concretes made using 
Type I cement to concrete made from portland blast-fumace slag cement. Cylindrical- and 
prismatic-shaped specimens were cast from this material and then either continuously moist 
cuml or air cured. Specimens were removed and tested at specified interYals over a twenty
seven-year period. 

Pmpeny Cgde 1110 MaumaJ Characteristics 

This material was prepared from portland blast-furnace slag cement and dolomitic sand and 
gravel from Elgin, Illinois. The cement satisfies the current requirements in ASTM C595-89, 
Standard Specification for Blended Hydmulic Cements and was designated Cement No. 
194:Se, in this series. The concrete mix contained ~ \ q lbs of cement per cubic yard of 

concrete and bad a water-cement ratio of JMI_. No chemical admixtures were used 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Da1a Sheet 
Page 1 Material Code 01 ..... C.8-.· __ Property Code tQQQ 

Portland Cement concrete C:rer1 ~ ("Q I Update Package Nulllber 0 Not"M41 -we ~h,T Itri?rnt t4 +i °" aev1a1on control Code o.o &ewel A gregat• QUallty Level _ ~et"les 43lo ~,,,;,n 0~10,-,.,+i<-

MixNo._!__ 

PamerlY Cooe 1010 Pemtive Infonnation 

This marcrial is a nonnal-weight concrete that was prepared at the Portland Cement 
Association, Skokie, Illinois, in 1957 as part of a study to compare concretes made using 
Type I cement to concrete made from ponland blast-furnace slag cemenL Cylindrical- and 
prismatic-shaped specimens were cast from this material and then either continuously moist 
cured or air cured. Specimens were removed and tested at specified interYals over a twenty
seven-year period. 

PamerlY Code 1110 Material Characteristics 

This marcrial was prepaml from port1and blast-furnace slag cement and dolomitic sand and 
gravel from Elgin, Illinois. The cement satisfies the current requhements in ASTM C595-89, 
Standard Specification for Blended Hydraulic Cements and was designated Cement No. 
19 4fel in this series. The concrete mix contained .1fil lbs of cement per cubic yard of 

conaete and had a wacer-ccmcnt ratio of~- No chemical admixtures were used. 

-



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Page 1 Material Code 01....;c.$~·-- Property Code tQQQ. 

Portland Cement Concrete 6-e,-,~~, Update Pacta9• Humber O Nor-ma) -we it-r 
It,+.,,wle4+i °" Reviaion Control Code o.o &c~yel A gregate Quality Level_ ~e~e, 43lo. E\~·•" OoloM·,+i<-

Mix No._}_£_ 

PameilY Code 1010 Descriptive Infonnation 

This material is a nonnal-weight concrete that was prepared at the Ponland Cement 
Association. Skokie, Illinois, in 1957 as part of a study to compare concretes made using 
Type I cement to concrete made from portland blast-fumacc slag cement. Cylindrical- and 
prismatic-shaped specimens were cast from this material and then either continuously moist 
cured or air cured. Specimens were removed and 1ested at specified interVals over a twenty
seven-year period. 

PamenY Code 1110 Material Character;i,sr;ics 

This material was prepared from pon1and blast-fumacc slag cement and dolomitic sand and 
gravel from Elgin, Illinois. The cement satisfies the current requirements in ASTM C595-89, 
Standard Specification for Blended Hydraulic Cements and was designated Cement No. 
I 944, I in this series. The concre1e mix contained .£[l lbs of cement per cubic yard of 

concrete and bad a water-cement ratio of~- No chemical admixtures were used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 Material Code 01...:ic..B--.· __ Property Code 1000 

Port1ana Cea.nt Concrete 
6-ert~f'C'.l I Update Packat• Number O Noemo) -Weit,-.- J:c::f? rn\ Q +i , I'\ aev1a1on control code o.o &c~vel A qregate Quality Level _ 

fet"\e5i 43/o. E\o:,n OaloM,+i'-

Mix No. _l_l _ 

PameJ'lY Cqfe 1010 Pesc;riptive Infonnation 

This material is a normal-weight concrete that was prepared at the Portland Cement 
Association, Skokie, Illinois, in 1957 as part of a study to compare concretes made using 
Type I cement to concrete made from ponland blast-furnace slag cement. Cylindrical- and 
prismatic-shaped specimens were cast from this ma1mial and then either continuously moist 
cmed or air cured. Specimens were removed and tested at specified intervals over a twenty
seven-year period. 

PamenY Code 1110 MaWW Characteristics 

This material was prepared from portland blast-furnace slag cement and dolomitic sand and 
gravel from Elgin, Illinois. The cement satisfies the current requirements in ASTM C595-89, 
Standard Specification for Blendtd Hydraulic Cements and was designated Cement No. 
l ~4~ I in this series. The concrete mix contained~ lbs of cement per cubic yard of 

concrete and had a water-cement ratio of O.to2.. No chemical admixtures were used. 

-



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 Material Code 01 .... C,8-.· __ Property Code~ 

Portland Cement Concrete 
6-e~ttf"Q I Update Package Number O Normal -Wein,-r ~~et+i O I'\ aev1a1on control code o.o &r?,yel A 9regat• 

Quality Level_ ~enes 43lo. E\o;,n DolOM~+ic.. 

MixNo . ...!.3:__ 

Pmpeny Code 1010 PescriPJive Infonnation 
This material is a normal-weight concrete that was prepmed at the Portland Cement 
Association, Skokie, Illinois, in 1957 as part of a smdy to compare concretes made using 
Type I cement to concrete made from portland blast-furnace slag cement. Cylindrical- and 
prismatic-shaped specimens were cast from this material and then either continuously moist 
cmed or air cured. Specimens were removed and tested at specified intervals over a twenty
seven-year period. 

PammtY Code 1110 Mafm'itl Characteristics 

This material was prepared from ponland blast-furnace slag cement and dolomitic sand and 
gravel from Elgin, Illinois. The cement satisfies the current requirements in ASTM C595-89, 
Standard Specification for Blended Hydraulic Cements and was designated Cement No. 
I q4&,1 in this series. The concrete mix contained~ lbs of cement per cubic yard of 

concrete and had a water-cement ratio of~- No chemical admixtures were used. 
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Page 1 Material Code Ol __ c:,.B-=-·-- Property Code !.QQ2 

Portland Cement Concrete 
6-et1tl't'Ct I Update Pac:ta9• Number O No,.mal -we ,h"t J:,,-f., Met+i M Reviaion Control code o.o 

&c?ivel A qregate Quality Level_ ~enes 43lo. El~·,n DoloM,+i<.. 

Mix No.~ 

Pm.Pcm Oxte 1010 Descril>Jive Infonnation 

This material is a nonnal-weight concrete that was prepared at the Ponland Cement 
Association, Skokie, Illinois, in 1957 as pan of a smdy to compare concretes made using 
Type I cement to conaete made from ponland blast-furnace slag cement. Cylindrical- and 
prismatic-shaped specimens were cast from this material and then either continuously moist 
cured or air cured. Specimens were removed and tested at specified interVals over a twenty
seven-year period. 

_Pm.PeilY CQde t t 1Q Material Characteristics 

This material was prepared from port1and blast-furnace slag cement and dolomitic sand and 
gravel from Elgin, Illinois. The cement satisfies the current requirements in ASTM CS9S-89, 
Standard Specification for Blended Hydraulic Cements and was designated Cement No. 
l 5#4 in this series. The concrete mix contained 74S' lbs of cement per cubic yard of 

conaete and had a water-cement ratio of 0,3b. No chemical admixtures were used. 

-



i"". STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 Material Code 01-.:CB-=-·-- Property Code tQQQ 

Portland Cemen~ Concrete 
6-€111~f"Q I Opdate Package Humber O 

Ncrma)-We~hT ~~a+i Of\ Reviaion Control code o.o &ewel A qregate Quality Level_ feties 43G,, Eli,;," fJoloM\+i'-

MixNo. I+ 

frcmeXlY Code 1010 Descriptive Infonnation 

This material is a nonnal-weight concrete that was prepated at the Portland Cement 
Association, Skokie, Illinois, in 1957 as part of a study to compare concretes made using 
Type I cement to concrete made from ponland blast-furnace slag cemenL Cylindrical- and 
prismatic-shaped specimens were cast from this material and then either continuously moist 
cmcd or air cured. Specimens were removed and tested at specified intervals over a twenty
seven-year period. 

Prcmenx Code 1110 Material Cbmcteristics 

This material was prepared from pottland blast-furnace slag cement and dolomitic sand and 
gravel from Elgin, Illinois. The cement satisfies the current requirements in ASTM C595-89, 
Standard Specification for Blended Hydraulic Cements and was designated Cement No. 
l q 4to4 in this series. The concrete mix contained 411 lbs of cement per cubic yard of 

concrete and had a water~mcnt ratio of 0.4'1. No chemical admixtures were used. 
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Page 1 Material Code 01 __ c.s __ · __ Property Code lQQQ. 

Portlana cement Concrete 
6-et1ttl"'c.t I Update Package Number O Nor-ma) -Weit"t · L:tf:?n,t Cl +i Of\ aev1a1on Control cod• o.o &cnel A qregat• Quality Level_ ~ef'le, 43~. E\ 1,:,n fJolo,-..,+i'-

MixNo . .J.£ 

Pnmem Code 1010 Descriptive Information 

This ma1erial is a normal-weight concrete that was prepared at the Portland Cement 
Association, Skokie, Illinois, in 19S7 as part of a study to compare concretes made using 
Type I cement to concrete made from portland blast-furnace slag cemenL Cylindrical- and 
prismatic-shaped specimens were cast from this material and then either continuously moist 
cured or air cured. Specimens were removed and tested at specified intervals over a twenty
seven-year period. 

Pmm1Y Code 1110 Material Charactc;ri§tics 

This material was prepared from portland blast-fmnace slag cement and dolomitic sand and 
gravel from Elgin, Illinois. The cement satisfies the current requirements in ASTM CS95-89, 
Standard Specification for Blended Hydlaulic Cements and was designated Cement No. 
\ q 4o+ in this series. The concrete mix contained 314 lbs of cement per cubic yard of 

concrete and had a water-cement ratio of O,to'2.. No chemical admixtures weie used. 

-



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 Material Code Ol __ C$~·-- Property Code tQQQ_ 

Portland Cement Concrete 
6-e,-,~r"'C\I Opdate Package Number O Norm4I -We~h-r .:r:,,..4 rnlCl +i Of\ aevia1on Control code o.o &cav,:1 A 9regate Quality Level_ fer.e, 43lo, El,,;," OoloM.·,+i'-

MixNo.~ 

Prgpeay Code 1010 Qesgjptive Infonnation 

This material is a nonnal-weight COl1Cl'Cte that was prepared at the Portland Cement 
Association, Skokie, Illinois, in 1957 as part of a study to compare concretes made using 
Type I cement to concrete made from ponland blast-furnace slag cement Cylindrical- and 
prismatic-shaped specimens were cast from this material and then either continuously moist 
cum! or air cured. Specimens were removed and tested at specified intervals over a twenty
seven-year period. 

Prgpeay Code 1110 Material Characteristics 

This material was prepared from portland blast-furnace slag cement and dolomitic sand and 
gravel from Elgin, Dlinois. The cement satisfies the current requirements in ASTM CS95-89, 
Standard Specification for Blended Hydraulic Cements and was designated Cement No. 
I 4 4(p4, in this series. The concrete mix contained 5t,'2. Ibs of cement per cubic yard of 
concrete and had a water-cement ratio of .Qdi. No chemical admixtures were used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Page i Material Code Ol __ c.B-..· __ Property Code 1000 

Portland cement Concrete 
6-e,i,i:("Q I Update Package Number O Nor-m4I -We it,-r ;r,,f,rm ei. +; o I\ Reviaion control code o.o c:,.c~vel A 9regate Quality Level_ 

~Eties 43lo. Eh,n OoloM.,+i<.. 

MixNo.fl.._ 

Pm.PettY Code 1010 Descqptive lnfonnation 
This material is a nonnal-weight concrete that was prepared at the Portland Cement 
Association. Skokie, Illinois, in 19S7 as part of a smdy to compme concretes made using 
Type I cement to concrete made from portland blast-furnace slag cemenL Cylindrical- and 
prismatic-shaped specimens were cast from this material and then either continuously moist 
cured or air cured. Specimens were removed and tested at specified interVals over a twenty
seven-year period. 

Pm.PettY Code 1110 Material Characteristics 

This material was prepmed from portland blast-furnace slag cement and dolomitic sand and 
gravel from Elgin, Illinois. The cement satisfies the current requirements in ASTM CS9S-89, 
Standard Specification for Blended Hydraulic Cements and was designated Cement No. 
\ q4', 7 in this series. The concrete mix contained .14?3_ lbs of cement per cubic yard of 
concrete and bad a water-cement ratio of 0, 3fo. No chemical admixtures were used. 

-



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Pagel: Material Code 01 .... c:$-=z-·-- Property Code {QQ2. 

Portland Cement Concrete 
C:,-e,-t~f"Gl I Opdat• Package Number O Nor-m,al -we ~b-t :r,,,...;, ~ Cl +i O 1' Rev1■1on Control code o.o &c-;wel A qreqat• Quality Level_ ~erie, 43lo. E\,,;,n t)oloMi+ic.. 

Mix No. I~ 

Pmm1Y Code 1010 PesCJmtive Infonnation 

This material is a nonnal-weight concrete that was prepami at the Ponland Cement 
Association, Skokie, Illinois, in 1957 as pan of a study to compare concretes made using 
Type I cement to concrete made from ponland blast-fmnace slag cemenL Cylindrical- and 
prismatic-shaped specimens were cast from this material and then either continuously moist 
cured or air cured. Specimens were removed and tested at specified intervals over a twenty
seven-year period. 

Pm.PetlY Qxie 1110 MaICJ:i,J Cha,acteristic;s 

This material was prepared from portland blast-fmnace slag cement and dolomitic sand and 
gravel from Elgin, Illinois. The cement satisfies the current requirements in ASTM C595-89, 
Standard Specification for Blended Hydraulic Cements and was designated Cement No. 
I q 4io i in this series. The concrete mix contained 4-lol lbs of cement per cubic yard of 

concrete and had a water-cement ratio of .Q,M. No chemical admixtures were used. 
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Page 1 Material Code 01...;c,B-==:.·-- Property Code tQ,QQ 

Portland Cement Concrete 
6-ertff'Q I Update Package Number O 

N'cr-ma) -Wei~h"t :c,,..f:,rm«+i on aev1a1on control code o.o l:rcavel A gregat• Quality IAvel _ ('.~n~s 43~. El"'.'" f),:,Jo,_._·,+i<-

Mix No.~ 

PameJtY Code 1010 Pescriptive Infonnation 

This material is a nonnal-weight concrete that was prepmed at the Ponland Cement 
Association, Skokie, Illinois, in 1957 as part of a study to compme concretes made using 
Type I cement to concrete made from portland blast-furnace slag cemenL Cylindrical- and 
prismatic-shaped specimens were cast from this material and then either continuously moist 
cured or air cured. Specimens were removed and tested at specified intervals over a twenty
seven-year period. 

PrsmeJtY Code 1110 Maq;riaI Cbaracterimcs 
This material was prepared from portland blast-furnace slag cement and dolomitic sand and 
gravel from Elgin, Illinois. The cement satisfies the current requirements in ASTM CS95-89, 
Standard Specification for Blended Hydraulic Cements and was designated Cement No. 
\q41o "7 in this series. The concrete mix contained )toS' lbs of cement per cubic yard of 

concrete and had a water-cement ratio of O,~Z. No chemical admixtures were used. 

-



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 Material Code Ol...,,.CJ3_,· __ Property Code tQQ2. 

Portland Cement Concrete 
6-etl\~t"QI Update Packa9• Number O N orm,d -We ~b't :c,.,...;, n¥\ Cl +i Of\ Revi■1on control code o.o &r~vel A qregate Quality IAv•l _ 

~eti~S 431o. e,~·,n o~loM·,+i<.. 

MixNo. 20 

Prgpem Code 1010 Descriptive Infonnation 

This material is a nonnal-weight conaete that was prepmed at the Portland Cement 
Association, Skokie, Illinois, in 1957 as patt of a study to comp&IC concretes made using 
Type I cement to concrete made from ponland blast-furnace slag cement Cylindrical- and 
prismatic-shaped specimens were cast from this material and then either continuously moist 
cured or air cured. Specimens were removed and tested at specified intervals over a twenty
seven-year period. 

Property Code 1110 Material CharacJeristics 

This material was prepared from portland blast-furnace slag cement and dolomitic sand and 
gravel from Elgin, Illinois. The cement satisfies the cunent requirements in ASTM C595-89, 
Standard Specification for Blended Hydraulic Cements and was designated Cement No. 
\q 4tp1 in this series. The concrete mix contained 5'76 lbs of cement per cubic yard of 

concrete and had a water-cement ratio of~. No chemical admixtures were used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 Material Code 01....;;s:$..:.·-- Property Code !_QQQ 

Portland cement concrete 
6-e~~f'"Q I Update Package Number O Norma) -We~t,,"t J:,,+.,n-,\a+i M ReViaion control code o.o &-cwel A 9re9ate Quality Level _ fene, 43/o. El~·,n OoloM,+ic:.. 

MixNo.Zl_ 

PmJ>eJlY Code 1010 Pesc;riptiye Infonnation 

This material is a normal-weight concrete that was prepared at the Ponland Cement 
Association, Skokie, Illinois, in 1957 as part of a study to compare concretes made using 
Type I cement to concrete made from ponland blast-furnace slag cemenL Cylindrical- and 
prismatic-shaped specimens were cast from this material and then either continuously moist 
cured or air cured. Specimens were removed and tested at specified intcrVals over a twenty
scven-ycar period. 

J>r<men.v Code 1110 Material Characteristics 

This material was pre~ from portland blast-furnace slag cement and dolomitic sand and 
gravel from Elgin, Illinois. The cement satisfies the current requirements in ASTM CS9S-89, 
Standard Specification for Blended Hydraulic Cements and was designated Cement No. 
l q41 o in this series. The concrete mix contained 772 lbs of cement per cubic yard of 

concrete and had a water-cement ratio of~- No chemical admixtures were used. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 Material Code 01_,c,.B __ . __ Property Code tQQ2. 

Portland Cement Concrete 
C:,,€,,,~ t""C4 I Update Pacta9• Numbe~ O 

Norm,I -we ~b-t ~rw\Cl+i M aeviaion Control COd• o.o &c,wel A gregate Quality Level_ ~€ties 43lo. El 1,;,n OoloM.·,+ic.. 

Mix No. 2.2 

Prm>etlY Code 1010 Descriptive Infonnation 

This material is a normal-weight concrete that was prcpued at the Ponland Cement 
Association, Skokie, Illinois, in 1957 as part of a smdy to compare concretes made using 
Type I cement to concrete made from ponland blast-furnace slag cement. Cylindrical- and 
prismatic-shaped specimens were cast from this material and then either continuously moist 
cmed or air cured. Specimens wme removed and tested at specified intervals over a twenty
seven-year period. 

PnmetlY Code 1110 Material Characteristics 

This material was prepared from pon1and blast-furnace slag cement and dolomitic sand and 
gravel from Elgin, Illinois. The cement satisfies the current requirements in ASTM C595-89, 
Standard Specification for Blended Hydraulic Cements and was designated Cement No. 
1'14 7 o in this series. The concrete mix contained .£lL lbs of cement per cubic yard of 

concrete and had a water-cement ratio of 0,41. No chemical admixtures were used. 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Paqe 1 Material Code Ol __ c,BICK.·-- Property Code tQQQ 

Portland Cement Concrete 
6-e,1~~1 Opdate Pacta9• Humber 0 

Norma) -We~b,1' 
~mi« +i M aev1■1on control code o.o &cmel A ;regate Quality Level_ ~E~es 43G,. E\~·,n ()13loM·,+i'-

Mix No. 23 

PametlY Code 1010 Descriptive Infonnation 

This material is a nonnal-weight concrete that was prepared at the Portland Cement 
Association, Skokie, Illinois, in 1957 as part of a study to compare concretes made using 
Type I cement to concrete made from ponland blast-furnace slag cement. Cylindrical- and 
prismatic-shaped specimens were cast from this material and then either continuously moist 
cured or air cun:d. Specimens weie removed and tested at specified intervals over a twenty
seven-year period. 

PameJ'lY Code 1110 Material Characteristics 

This material was prepared from pottland blast-furnace slag cement and dolomitic sand and 
gravel from Elgin, Illinois. The cement satisfies the current requirements in ASTM C595-89, 
Standard Specification for Blended Hydraulic Cements and was designated Cement No. 
I q410 in this series. The concrete mix contained 3to7 lbs of cement per cubic yard of 

conaete and had a water-cement ratio of 0.1oz. No chemical admixtures were used. 

-



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 1 Material Code 01_C,J3--=:.·-- Property Code tQQQ. 

Portland Camene concreee 
6-et1~f""c.t I Opdaee Package Number O 

Nor-ma) -Weit'"t ~n,tQ+i," Revia1on Control code o.o &ewel Agregate · Quality IAvel _ 
~~t"\~S 43lo. E\,,:,n OoloM,+i'-

Mix No. 2+ 

Pumem Code 1010 PescJimive Infonnation 

This material is a nonnal-weight concrete that was prepared at the Portland Cement 
Association, Skokie, Illinois, in 1957 as pan of a study to compare concretes made using 
Type I cement to concrete made from portland blast-furnace slag cement Cylindrical- and 
prismatic-shaped specimens were cast from this material and then either continuously moist 
cured or air cmed. Specimens were removed and tested at specified intervals over a twenty
seven-year period. 

PumeilY Code 1110 Material Cbamcterisrlcs 

This material was prepared from portland blast-furnace slag cement and dolomitic sand and 
gravel from Elgin, Illinois. The cement satisfies the current requilcments in ASTM C595-89, 
Standard Specification for Blended Hydraulic Cements and was designated Cement No. 
1947 o in this series. The concrete mix contained aa_ lbs of cement per cubic yard of 

conaetc and bad a water-cement ratio of 0,4). No chemical admixtures were used. 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 ca· . 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type ~S 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

Property Code 1000 Page 2 

Opdat• Packa9• Humber O 
Rev1a1on control COde 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

-a"39 ZOOI -
-- q53 2.2 l I 

- \£\3 7 2.2'2.2, 

- -- -
2ct4 2421 -

- ~ 

w~•\llff't 0~ -••• :-• .._I/IC.. d.@ri'/&l +f'hWl ":.;.;.w-';.~;-,,L ~ rdtio trf 0.3~. -

Property Code 1220 Processing Infonaation 

ldx30-ln. prllnll _,. cat tlaln 11111 matlllll II dlUrmll• ftmnl lb9nglh. Following tlexural testl, 
bNm endl _,. tllled 111...,., ... • Ml. fflDdll8d cub& Before teallng, apecinllfll went ellher 
molal and or air and. IX1a-ln. c,lndlra wn Cllt to clltennht dynamic mocku of elalllcly, pulN 
veloclly, andcmqnilNelllWIQlbll7 and28darl- Cyllndarawera ndlland bltoretastklg. 

Molal~ apecinllfll..,. conllruoully IIOr8d In a molll raom wlh a nominal temparalur8 of 73-F _. 
100% relallve tumldly. 

Alr<&nd apecinllfll WIN and 7 days In a fflDIII room wlll III above condllonl. and thin stored 
IIIIIDcn II a nom1na1-..-a17rF n a ntllllv9 tunldlly of___....., SCN.. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 ca· . 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type ~G 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

Property Code l000 Page 2 

Update Pactav• Humber o 
R•v1•1on control COde o.o 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

4-79 ZOOI -
-- 12"'4- 2.2. l I 

2..\lO 2.1-2.2. - -
-- - -

"2..'34 2421 --
- 4:QS!.& 

wa·,.-1 k1 I~ •·. • - - \t.l,U.. ,l~t'-i M +f'blM • ~ 0 - •• • •,... • " --•• -~ - I• 
_L Mi~ tff 0,4,q • 

---

Property Code 1220 Processing Infomation 

lllx30-n.prlllnlW119CM1nmt1111....-adllllmll•1uur1t--. folowlnlluurltlllllr 
blamendlwerellllad 111-.111kln •I-IIL IIIDdllldalbll. ..,.. .......... ..,...., 
IRlill and or alrand. lld2-ln. _....,. cat to dlllnnlnl dyallnlD '!Id*• af 1l11lcly, pulN 
wlocly, 1111 corqffllllft--· 7 llld21 ... C,slllllra ... IIIDlllandbllcn.llltq. 

Molal41red apeclmll1I were conilruiusly lllnd In a maill laOfflwlh a namlnll ........... al 73-F ... 
100% relallve tumidly. 

»<Urad apec1m1111..,. and7 dayl In a malll 1a0111 WIii Ill IDOvl ~-.,.111111 ..,... · 
IH&c.9ala,_.lllt~ef7"111111.&l .... 1Unid1Jef·IPl3 B t•IJ •• ::am·-----------· 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 ca· . 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type~> 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

Property Code l000 Page 2 

Opdate Package Number O 
Rev1a1on control COde o.o 

Quality Level_ 

Material Composition 

Mix Proportions per unit Volume 

.3 3 Proper~y 
kg/m lb/yd Code 

3~4- 2001 - --
- \~ 2.2. l I 

-- 20~0 2. 7-2.2., 

-- - -
.. "2."3 '!, 2421 --

4-0<o◄ -
\,J4",,. h-t I~ ..• 0 ...... ---.-.,, 'lil..111 C.. ,t~,.;'led .Cft\lM ~- -~--•I ~ IMhl'\ tff 0.1oz. 

-

Property Coda 1220 Processing Information 

ll8x3CMrl prllml _,. Clllflaffltllll ffllt8llllllt dlll ••--IINIIQIII. Folawlng tlexural 181111 
1118111 endl _,.tilled Ill IIIIIPfllll., • MIL Rlldllld ..... ..,_ tllllng. apeclnllfll W8f8 llllllr 
11111at curact or sand. l&'la.A _..,. ... caatto ....... dynamic modulul of tlalUcly, pulN 
veloclly, and compn111tM llrlllglb II 7 Inda dayl. Cyllndlrl WIN IIIDIII and belor9 tastklg. 

Moist4118d apeclnllfll ... CDllllluoullf liD:Nd In a molll laOIII wlh a nominal -.,.,aau,e of 73-F 11111 
100% relative tlllndly. 

Air-and apeclnllfll _,.and 7dlYI In a IIIDIII raom wlll Ill lbova COldllOnl. and thin IIOrN 
t•:n Ila nomlnllte.+a ... ef,aap·lflla ...... luftldllJafappeainlllllJ.._ 
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STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 (!R .. 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type J;:5 

Fine Aqgregate 

Coarse Aggregate 

--
Water 

Total 

Property Code 1000 

&fur Riion 

Page 2 

Opdate Pactap Humber 0 
Rev1a1on control COde 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

~lq 2-001 - -
-- \ \ 2.0 2.Z l I 

-- '2.0f>I 2. '2.2.2, 

-- - -
2~ 2421 -

- 4074-

W4l..\dlrt o~ ..... ~~. ..,, c.. det'i'ie.d +f'r\lM • •. -~-- ,. ~ nrt1t'I m 0,4-\. 
-

Property Code 1220 Processing Infozmation 

ldx30-ln.prllnll..,.Clllfnntllllllllllllll1Ddltlllnll•llullllNnglll. Folowlngllull...._ 
NamllldlWlf9tlllld........,lllfonMl-iR. modlledGUba .... t ............ wentellha 
1111111 CUNd or *CUIICL-1111-111. ....... Cllltodlllnnlnl clynlmlc ..._.. ol ■lalicly, pulN 
Vllocly, andcoqa11h•--• 7 llld21 darl.. ~--malltand blb'I tallq.. 

Moiat-curad ---~~~ ataracfin a_molll raomwlh a nomlnal~d 73-F 111111 
100% flllllve lunldly. 

Air-and..,..._. ... ancr1-,.1n a l'IIDIII IOOIIIWIIIIII lbovt CDlldllonl. andlllll __. 
......................... ,.., ... .u ... 1u1.., ........ ., ... -· ---

t 

/07 



STRUCTURAL MAT!RIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 c,e· . 

Mix No. 9 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type~$ 

Fine Aggregate 

Coarse Aggregate 

--
Water 

Total 

Property Code 1000 Page 2 

Ope.lat• Packap Humber O 
Rev1a1on control COde o.o 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Proper'ty 
kg/m lb/yd Code 

7g1 2001 --
- '1~1 2.2. l I 

- '2.005 2.'2.2.2.. 
, 

-- - -
'2,.~ \ 2421 -
~S4 -

w~\dl"t tot . . 0 ...... ,~, ,a.Inc.. "-~~ed +t'P\IM ~r I:_ __ k ~ n.t-i"' tff o.~. -

Property Code 1220 Processing Information 

lx81c304I. pdaml _,. call flaffltllll ffllHlllltl dllaffllll•--IIIWI~ FolDwlng 1lmnl ...... ,.. 
blamlndlweret8111d• .... •• •I-In. lllldllldcuba ....,......,. apecln1enlwere.._ 
llllllt cured or air ancL IK'IMI. C11111111 wa CIII to dllllmlnl dynlmlc moduW al 1l11llcly, pulN 
Vllacly, andcoqmallllllglll•7and21-,.. Cyllndn ... nlDlllandbllal9tastq_ 

Moilt-airad apecln1lnl wn oonllruoully IIDrld In a molal mom wlll a nomlnll ~ cl 73-F • 
100% reldve ... ....,. 

Air~ apecln1lnl _,. and 7 dlyl III a rnolll nMNII wlll III above ciDndllanl, llld tllln llOAMI 
laldlu.11atanomlnll~al1WllllaNIIIIINllnidlJGIIJII .. , ....... _ · · 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 CJ{ · 

Mix No. \o 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type~<; 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

Property Code l000 

ri.fuc ,a+ion 

Page 2 

Opdat• Package Number 0 
Revia1on control COde o.o 

Quality I.evel _ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

4,7 '2.001 -
- l2to7 2.2( I 

- 2.l 13 2.'2-'Z.2. 

-- - -
~ 2421 --

-- 40'\\ 

w,· 1rt o.f -- • 4111 C... ,.fpri-1ed +tnw.. .. _ .. JI . ~ nitio d'f 0.4,q • Ill au•,.,., 
--· .. ■-- ,. -

Property Code 1220 Processing Infozmation 

lllx30-m. prllml _,. cal tramttlll llllllfllllD dllarmi• lllxurll llrlngllt. FGlawlng tlexunll ....... 
111am endl were tMtld llMDnlpi11111R • ML modllldcubll. Blfore t8lllng. apearlllfll went.._ 
llllllt cunld or alrand. lll'la-ln. C)tndll'8 _,. ClllltD clatermlnl dyllamlc fflDdulul al tlalllcly, pulN 
Vllocly, andcaq,rw•IINIIGlh•7 and28dayl. Cyllndelswera malltandbalal9tastq. 

Molal-and apedmlnl..,. canllrlloully ll0r8d In a molll RJ0111wlh •nominal......,.,,. al 730f aMI 
100% r8lallve tumldlJ. 

Air-and apec11nan1 ... anc11c1ay11n a molll roomwlhlll above COlldllanl. and thin..., 
lndDans••nDfflNl••---afn-t=lfll•.......,.lunldllyal~.._ 

/OC/ 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 c,a· . 

M,x ~0.1\ 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type ~$ 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

Property Code 1000 Page 2 

Opdat• Packa9• Humber 0 
R•Y1•1on control COde o.o 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

-3 3 Property 
kg/m lb/yd Code 

~loo 2.001 - -
-- 14-lS" 2.2. l I 

- zo~, 2. '2.2.2. 

- -- -
2423 2421 --

- ~ 
\ 

We.i"k-1 l"t .. . .... ,n c.. ,lpf'ived +tn.- . . L • /ff I 

0 -··· ...... -- ---- ,. n.til'\ (), lo2. • 

-

Property Code 1220 Pzoceaaing Infoaation 

ldx30-ln. prllml_,.ClllltromlllllllltalllltdlllllllM ....... lglll. FolD1 ............. , 
blamendlW8f9tlllld~111DRM ... IRDdlllCI.._ .................. ,.,...._, 
1111181 cured or u and. 1a12-1n. _... ... Clltto---.dynlmlD rm•• a1 ,1.11c1,, puu 
velocity, andcoqnulv6a•IGlb•7 llld21dayl.. c,llndlrl .... mlllandbala---

Mo181<11red apeclmlfll.,.CDllllruoullJ .,_.111 afflDlll laOlllwlll anomlnll.....,_..al 7:rF • 
100% relallve tumidly. 

Alr~rad apeclmlfll ..,.and7dayl Ina molll naomW111·111 IIDfl ciondllonl.·1111111111.,.. · 
llldDorl at a nomlnll ........ ef 7rF 8111 t. SlblN hunddlJGf;"' czlst-lJ ll'Jlrr--= ·-· ··.:;..,_ .___ 

•.• I 

--



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Coda 01__.CSlll.81111..--· __ 

M'1)( No.12 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type~~ 

Fine Aggregate 

Coarse Aggregate 

--
Water 

Total 

Property Code l000 

titi>rCcrnon 

Page 2 

Opdat• Package Humber 0 
Reviaion control COde 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

594 2001 --
-- I \3<D 2.2l I 

- '2\lD 2.'2.'2.2. 

- - -
~ 2421 --

- ~ 

w~·,"irt o~ -■-• : ..... ,..,11 C.. ,l~t"i'led +~IM _;F~ :___ / ~ nd-i~ ~ 0,41. 
---

Property Code 1220 Processing Infoz:mation 

ldx3CMn. prllmlW119clllfNmttlll INIIIIIIIIDdllltml• lllmal lb9laglll. Folawlngtlllunlltelll. 
a..m endl..,. tllfld In -.,1111an • Ml. IIIDdllad cubel. 8efGl'8 tlltlng. apecfrnlnl were liltllr 
llllllt CUNd or air Clllld. 11da.in. _..._,.cat to dlllnlllnl dynamic IIIDU GI elalldy. pulN 
V91oc1J, anc1caqna1vellllllglll•111111acta,1. ~anweramDlllandbeforatastq. 

Molal4irad apecfrnlnl wn conllrlloully IIDnld In a mollt nan wlll a nominal~ ol 73-F MIi 
1~ relatlve tumidly. 

»~ apecfrnlnl WIN and7 dlYI Ill I IIIDIII IOOIII WIii Ill abovt condllonl. and thin.,_. 
---• • nomlnll-1••~ el ?.PF 1111 a,...._ lunldlJal app,a.dlWIJ ~ 

Ill 



;. 

STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01_.Cs.-8-.A_· __ 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type ~S 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

Property Code 1000 Page 2 

Update Pactav• Number O 
Rev1a1on control COde 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

74S 2.001 - -
- /OIO 2.Z l I 

- 2.o>Z 2. '2:Z.2, 

- - -
2..to& 2421 --

- ~ 

W4l..\dft't 0~ -··· : ..... \t.fl'I C.:. ,14)h~e.d +t'P\IM .. I_ 
>:- nttio tff O. 3b • --- --- ,. -

Property Code 1220 Proceaaing Infoaaation 

lllx3CMn. prllmlwnClllfNlllllllfflllllllllldllll'lllll•llllnlllNIICIIIL Followlngllllnltelll, 
lllamendl_,.19111dln11111Pflll,.,,.Ml.•dllld--. llln ..... apecimlrllwnliltllf 
1111111 cuad or alrCUlld. IJda.ln.c,llml ... Clllto dltllllllllldylaalo mDcll*• ol 1lallcly, pulN 
wlocly,andcarqlrllltt••■-•7111121 ... Cylnllla ... mDlllandblfala.tealq. 

Mollt~apeclmlrll--~•11Cfina_moillla0:ftlwlllanamlnal-.--..o173-F• 
100%,.... lullldly. 

Air-cured apeclmlrll _,. CUld'7 cflYI In a fflDIII laOIII WIii Ill 1bOV1 cioldllOnl. andlllll ... ........................ , .......... ......,.i.-;... .... . ... ' 



· .. 

STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C.ff · 

Mh< No. t4 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type ~$ 

Fine Aggregate 

Coarse Aggregate 

--
Water 

Total 

Property Code l000 Page 2' 

Update Packa9e Humber O 
R•v1■1on control COde 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

477 2.001 --
- I 21Dt; 2.2. l I 

2l09 2. 1.:z.2. -- --
- - -

234 2421 --
409S" --

w~•\dft"t ai · · - deri ed +ft\lM · 
1 

0 - ••• •-• U.l,t.C.. "f/ _;.,,,. ~• I ~ nttin /ff fl M • -

Property Code 1220 Processing Infoaaation 

ldl30-ln.prlllla_,.Clllnntllllffllllllll•dlbrmll•fllllllll--lglll. Follawlngtlmnltlltlt-· 
IINm ends..,. ..... Ill llflllll'INIDR • Mt. lllldllldcubll. a-.tllllng. apeclmlnlW119 .._ 
1111111 and or aand. la'IMl. c,lrldlla ... Clltto dlllnalnl dynamic mcxtn•• 4111l1111c1y, pulN 
wlocly, -~---•7 llld21dlfl. Cyih1111..,. malllandbllDratlllq. 

Molal<Unld aplClmlnl ... conllrUUly IIDnld In. molll n,orn wlll. nomlnll ....... al 7:rF -
100% relatlva tumldlJ. 
Alr<Uf8d apeclmerll _,. and7 dayl In a malll mom w111 Ill above mdllonl.· llldthln ----
......... IIDffllnltttnlpellllnel711P ......... tunldlyof-lJ ~. 



! 

STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C,B . . 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 1S0, Type ~C;, 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

Property Code I 000 

;Gr qiion 

Page 2 

Update Package Number O 
Rev1a1on control COde 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

374 2-001 -- -
-- (401 2.2. l I 

20tol 2. 7..2.2. -- -
-- - -

-Z"3'2. 2421 -
-- ~!, 

w~•\dk-'t .~ .. . • . - v.ln deri ed +fblM I • a -··· ·-· ic... .., :...---~- ,. ~ ndio iff O, '12.. -

Property Code 1220 Processing Infoaution 

lllx30-ln. pdllnlwnClltfromlNI fflllllltlltoclellffllll• llllnl 11111-. FolDwlng1llull ..... , 
bl8mendlW8f9tNllda.OIIIIIINIIIDRMl-ln.modllldcubll. ..... tllllng.apeclmlnlwere.._ 
molll and or U' and. Ilda-In. cylndlla..,. cal IOdltlnnlne dynlmlc modulul ol 1l11U~. pulN 
Wloclly,and........,.lll■IGlb•7 -·--- c,llrldlra ... lllDlltandbllolataltk1g. 

Moist~ apeclmlftl..,.anhDlllf llOred In a molll IIMNl'lwlh anamlnll~ of 73-F _. 
100% ralallve tumdly. 

Air~ apeclnllnl .... anc11c1a,a III a nlDIII roomwllllll lbov9 COldlonl. anclthln.,. 
....... nam1n11.....,...a1111F .... ....,.......,o1...,.._.., ... 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol_C_,8._·_· __ 

M,x No, ltp 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type ~S 

Fine Aggregate 

Coarse Aggregate 

--
Water 

Total 

Property Code l000 Page 2 

Opdat• Pacta9• Number 0 
Rev1a1on control COde o.o 

Quality Level_ 

Material Composition 

Mix Proportions per unit Volume 

.3 3 Property 
kg/m lb/yd Code 

SS"L 2001 --
-- !147 2.2. l I 

- 2131 2.'2-2.2. 

- - -
23q 2421 --

- +oq~ 

W4?.1ttlrt ,+ - . 0 •■,-.,"T"PI 11.ll"I C... d_~ri~&I +fhlM ;_ .. --!.._.. -
1 __.._ n.ht'l df OA l • -

Property Code 1220 Proceaaing lnfomation 

ldx30-ln.prlamlwncalflamtNl1111191t111D-dlll n■•llllnlMIIQIII.· Fo1Dw111g-...111t1;-
11Nm endl wer9tllled 111-.,11111R a 1-A IIIDdllld.._ ..,_.tlltlng. aplClmanl _,..._ 
IIIDlat cured or alrCUIICL IX-12-111. OjlAdlll ... ClllltDdll1mlil• ct,nlnllc mDduklaot 1l111fcly, pulN 
velocly,andcoqnlllve .. __ 7 __ ~ ~--malltandbllalallllmCI- . 

Moist-and apedn11111WlntconllrUOUlly .,..-In. maill laolllwlh. namlnll ......... ol 73-F aM 
100% ralallve tumidly. 

Alr<Unld aplClmanl..,. and 7 dlyl In a fflDIII room WIii iii lbOvl COldllanl. lftd•t111n ..... 
--.11anom1n11~et11PPa111a,..,_1u,..,-.w mn•IJ.._-.. ·· •-·----



! 

STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material Code 01 cs· . 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type :C:S 

Fine Aggregate 

Coarh Aggregate 

-
Water 

Total 

Property Code 1000 Page 2 

Opdate Pacta9• Humber O 
Rev1■1on Control Cod• 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

7tpq 2.001 - --
- qqs 2.2. l I 

-- 201'1 2.22.2. 

- - -
'2..i7 2421 -

-- ~o 
w~·,tl k-t O't ,.. • -- ~11'1 C... ,1,.,.; e.d +fnlM • 1_ 

-·••'l'r""'I "' ~ ....... --,- ~ nttio tff 0,3b • -

Property Code 1220 Processing Infoa..tion 

ldx30-ln.prllml ... Clllfrofflllll ....... 1Ddltlrn•llllnl--lglll. FollcMlnlllllnl...-. 
a..menc11 ... t1111e1111...,1111oR•MLmodllldmble. ..... tllllng.apeclmlfawerallllllr 
lllllllt and or alrand. lld2-ln. c,tlldlll W119 cal IOdltllnllnldynamla IIIOduW al 1lulldly, pulN 
Vllocly, andoomprelllve llllnglll• 7 llldadayl. CylindlrlWIN nlDlllandbllol91lllq. 

Molll-a,racl......,. wn conlhlaully IIDnJd In a molal nanwlh a namlnll ~ al n-F 11111 
100% ntlatlve lllrndly. 

Air-and aplClrrlenl ..,.and7ctaya Ina 1110111 nanwllllll abcw9condllonl. •llln ... 
.._..anamlnllttmp111U9al11'Flllla..-.tunldlrof1PJ&iJRta11flOI.- ..:~-- · 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 c,a· . 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 1so; Type bs 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

Property Code 1000 Page 2 

Opciate Package Number O 
ReV1a1on control COd• 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

-3 3 Property 
kg/m lb/yd Code 

4-lo\ 2.001 -- --
1274- 2.2. l I -

- 2.l2.i&> 2~2.2. 

-- -- -
~ 2421 --

-- 4o'¢7 

w~•\Aft1' o.f. ·· · • - - ~,,. · d.eri e.d +t'r\lM · 1 
-..... ,~, c.: "' _;. ____ ,. ~ ndio trf O,~ • 

-

Property Code 1220 Processing Information 

ldx30-ln. prllmlwnClllframttlllffllltelllltodlllnnll•llulnlannglh. Fdawlngftuunlltella. 
blam endl W8f9 tllled ft0Dlql11ll1Dn a I-In. IIIDdllacl cubA Blfof8 tesllng, apecimen1 went elthlr 
mollt CUl8d or alrancl 1112-ln. cylndlra ... CIII lo dlllnnlnl dynamic moduul cl elalllclly. pulle 
wloclly, and caql8lllve lll■lglb II 7 and 28 dayl. CyUnderl wn mollt and before tasllng. 

Molst-auad apeclnllfll.,... conllrUoully IIDrecl In a moillt nanwlh a nominal tempenllUl8 ot 73°F 1111 
100% relatlve lllmldlJ. 
Alr-aarad apeclnllfll..,. and 7da,a In a fflDIII room wltl Ill lbOve co11dllon1, and then ltOANI 
lndDorlatanomlnalt....,...at7tl'f'allla,.....tunldlJaf-ly50%. 

· 111 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 c,e· · 

M,x No, l9 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type ~5-

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

Property Code I 000 Page 2 

Update Packa9• Hwlber O 
Rev1a1on control COde o.o 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

-3 3 Property 
kg/m lb/yd Code 

3lD$ 2-001 -- -
- (4o4 2.Zl I 

201os; 2.22.2. - --
-- - -

2.2fo 2421 -
- -1:QJep 

w,·\t.l kt I~ ·- - • d@t"i e.d +"'WI . . I -0 _ ... ·-· -,11 c... "' -:,;... ~ ·-· 1• ~ nttio ttf D.to '--

Property Code 1220 Processing Information 

ldx30-ln. prlsml wn CMI framttlll ffllUIIIIIG dellnnll• flexunll lb9llglh. FGllowlng lmnl telll-, 
bNm endl W8f9 tllted In aomp,1111Dn • 1-111. fflDClllad cub& Before tllllng. apecimlrll _,. ... 
mol&t and or alrcunld. 1112-ln. C)tl1dll9 ... Call to dltlnnlne dynamic lllxlu al llullcly, pulN 
velaclty,andCGq11811ft---117 and28clayl. Cylnlln ... malllandbllal9taltq. 

Moist4!rad apecimlrll _,. conllruoully IIOf8d In a moilll 11MN11 wlll a nominal templralUre of 73-F 11111 
100% relallve turndly. 

Alr<Urad apecimlrll were and 7 daYI In a molal nan wlh Ill abovl condllonl. and thin.,.. 
Indoors II a nomlnal t""'8flllin of 7rF 1111 a ntlatMt tunldlly of..........., W. 



STRUCTURAL MATSRIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol_C ... 8._·_· __ 

N\x No,. 20 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type ~S. 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

Property Code I 000 Page 2 

Opdate Package Number 0 
Rev1a1on control code 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

57'2> 2001 -
- 1\4-$ 2.Zl I 

- Z.\2.7 2.22.2. 

- - -
237 2421 -

-- 40-s7 
w~·,t1k-t a~ -··· :~,- ~nc.. A~ri'le.d .C"'WI . ~ ~ ndio ~ 0.41. -··-~ , .. 

-

Property Code 1220 Processing Information 

ldx3CMn. prllml WINCIII nmtllll 11111111111D dll1mt11• IIIXlnl ........ Folowlng flexural telll, 
beam ends W8f8 tested IIHIDll~HIIIDR a I-In. IIIDClllad cubll. ._,. tlltlng. apeclmanl went elthlr 
molal cunld or u and. IX'IML cyllldlla _,. cat ID dltennlnl dynamic modulul of elasllclly, pulN 
Ylloclty, and GOll1)l8lllv6 llfln(llh at 7 and28 dayl. Cyllnderlwn nlDlllcurad befor8 tasting. 

Moist-and apeclmanl ... COl'lllllloully IIOr8d In a molal nan wlll a nomlnll ......,_,. ol 730f and 
100% ralatlve tumidly. 

M'<Unld......,...,. and 7 dayl In a molll nan wltl Ill above condllonl. and then IIOfed 
ntDor'I llanomlnll ........ al7rf anda,.,.,_tunldlyal...........,lft,. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C,B .. 

fv\'i)(. No. 2..\ 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type J;S 

Fine Aggregate 

Coarse Aggregate 

--
Water 

Total 

Property Code l000 Page 2 

Opdat• Package Humber 0 
aev1a1on control COde o.o 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

772 2.001 --
- qq4 2.2. l I 

- 201s 2.7-2.'2 

- - -
21!e. 2421 --

-- 40.$~ 

Wo"1ttk"t o.f ,.. • -- ~Ill C.. '"4pf'"i e.d +ft\Wl • I -R■w-. I-Pl " ~ ..... •-• 1• ~ nrtit'l tff O. 3':,. -

Property Code 1220 Proceaaing Infonation 

ldx30-ln. prllml_,.Clllflamttlllffl11111111Gcllllm••llmallbltlglll. Folowlngllmalllltlt 
1118m endl weretNlld In GllqlfllllDR • Ml. lllDdllldcublL BelcntNllng. apeclmll1I Wll9 .._, 
1111111 CUl8d or u and. 1112-111. cylndn..,. cat tD clltlnnlnl dynamic: IIIDGU d alallcly, p&m 
wlaclly, and~lbll,alb117 and28dayL Cyllndlrl_,. fflDIIICUlldbllln.tlllklQ. 

Molat~rad apeclnllnl .... conllrUIUlly llOred In. molll laoffl wlll. nominal ...... al 73-F .. 
100% relallva lllmldly. 

Air-cured..,..._._,. and7 dayl In a molll room wlll Ill lboVI condllanl. llldtlllll .... 
lndtMwlllanomlnalt...,...ol711Flllla,.....tunldllJol~IJ'°"5--· ·--



~ 

STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol_C_.,8_. __ 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 1SO, Type ~S 

Fine Aggregate 

Coarse Aggregate 

--
Water 

Total 

Property Code I 000 

~Yleral 
ti!ocma+ion 

Page 2 

Opdate Package Number 0 
Rev1a1on control code o.o 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

4-71 2.001 --
-- 12-tl 2..:?Jj 

- 2(21 2.'2.'Z.2. 

-- - -
"2. 3.1 2421 --

- 40C\4 

w~·,"'in 1+ . - d.~ri e,d ~f'r\WI •-· . - ~ - ~ rcd'io df o,4C\ • 0 -··•-• 1a.1nc,. .,,, IAJII..._. ......,. I" -

Property Code 1220 Processing Infoaaation 

8x&x30-k'I. prlama went CIII trom 11111 matldll ID delennll• lluural strenglh. Folowlng flexural tesll, 
bNm ends were tllted lnGOllll'llllon • 141. IIIDdllad cubll. 8efonl testing, apeclmerll were either 
moist curad or air cunld. 8112-ln. cylndela were CIII to determine dynamic modulill of elasllcly, pulse 
velocity, and COfl1X88llve llrellQlb 817 and 21 clayl. Cylnlerl were nast cured before tasting. 

Moist-cured apeclmerll were conlrUIUlly IIOr8d In a mo111 nx,m wlh a nominal teff1)8ra1Ur8 of 73°F and 
100% relallve lllmldly. 

Alr~rad apeclmerll wera curec17 dayl In a molal nx,m wlll the above condllonl. and then Slcnd 
Indoors at a nomlnalt.....,...of 7rF 11111 a ntlltlve lunldlly of approximately~ 



, 

STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol_C_.,B_ .. _. __ 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type~ 

Fine Aggregate 

Coarse Aggregate 

-
Water 

Total 

Property Code 1000 

&fucma±ion 

Page 2 

Opdate Package Number O 
Rev1a1on Control code O.O 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

-3 3 Property 
kg/m lb/yd Code 

3ti:,7 2-001 - -
\4\2- 2.2. l I -

- LIJilD 2.22.2. 

- - -
22.a 2421 -
40'B3 -

W4t\.-tk, .+ ... ~II t.. ,lpt"i~ed +tl\lM 
. ~- · ~ r«tio trf 0,to-z.. 0 ftllr ■ l'l.'!'I -· ..... ~- ,. -

Property Code 1220 Processing Infoxmation 

ldx30-kl. prtama wn Call hm 11111 fflllterlll to dlllrmllll tlaXUIII lb'lnglh. Followlng flexural tests, 
blam endl were tllled ln~llllon MI-In. modllld QDII. BefoN testing, apecirnanl Went either 
moill CUl8d or u and. 1112-ln. cylrlders..,. cat to detennlnl dynamic modu"8 of elastlclly, pulse 
Vll0Cly, and CDq1811ft lll■IQlh 817 and 28 dayL Cylnierl wara moist and befont testing. 

Moist~ apecirnanl _,. cxn1ruou11y IIDr8d In a molal IOOIII wlll a nominal temperature of 7rf and 
100% relative tumidly. 

M'<Urld apecirnanl..,. and7 daYI In a molal room wlh Ill above condllonl. and then stored 
lndDorl at. nomlnllterq,eratuntof 7a-F and ....... tunldlyof ~so.. 

-



.:: 

STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material Code 01 C,B . 

Property Code 1210 

Constituent Material 

Portland Cement 
ASTM C 150, Type ~S 

Fine Aggregate 

Coarse Aggregate 

--
Water 

Total 

Property Code 1000 Page 2 

Opdate Package Number O 
aeviaion control COde 0.0 

Quality Level_ 

Material Composition 

Mix Proportions per Unit Volume 

.3 3 Property 
kg/m lb/yd Code 

s19 2-001 --
-- '~ 22( I 

-- "2.\54- 2.'2.2.2, 

- -- -
237 2421 --

-- ~q 

w~·'"k-t O't IA.ln+Pf" \t.ll'I C.. d.~t"i'led +f'nWl . _. -- I - -
-■r~ -· ,. ~ r«t-io trf o ,4 \ • -

Property Code 1220 Processing Infonaation 

&x8x30-ln. prtsma were cat nm 1h11 materlll to determine flexural mreng111. FGlowlna flexUlal te111, 
beam ends were tested In~ • 8-irL modllad cubeL Before tesllng, apeclmel18 were eitlW 
moist curad or u cured. 8112-ln. cylndn wn cat IO detennlne dynamic modulul of elalticlly, pulN 
veloclty, and comprasalve ltrallglh at 7 and 28 dayl. Cylkldenl were mollt cured before taatq. 

Molst<Ured specimenl were corOu,ualy stored In a molal room wlh a nominal~ of 73°F 81111 
100% relallve tumidly. 

M'<Urad specimenl were cured 7 daya In a moist room wlh Ill above condllonl. and then stOMII 
lndDorB at. nominal t~ of 7rF and • ntlallve tunldly of appodlllllely ~ 



STRUCTURAL MATERIALS HANDBOOK 
Material Code 01 C.6". Property Code /000 

Portland cement Concrete &er,1!oa\ Normo\ -We:'t :tn:£a:crn1eti o o 6-ntve.\ A regate 
5~r,es 4-:1,.,ft E'\".._IA Oo\~wirtic. 

-

Volume 3 - Material Data Sheet 
Page 3 

Opclate Package Humber O 
Rev1a1on control code O.O 

Quality I.evel _ 

Property Code 1310 Baseline Information 

µ_·,tS_ ~o, 
28-Day Compressive Strength Values Property 

Code 
MPa psi 

5 1~$0 

9 -- 115'0 

t3 lc,q 10 --
l:Z J -- ~tooo 

2\ . 7470 

-- --
Average Compressive 3022 -- -Strength 

All specimens were tt'\Q·1~+ ~!J~ ±0C ~ &¥:;. · Ecu:lo ~al11.~ ~l~d 
• ~~---- !~ -----= --- • ~·,· _.I -n½nue. ~~;-~~,,+.$ ~k~ a.veo,,uo ~.-,rro.,,~,.-~S,~'lVt!! :..~:.--~~' ~. -... . ~ . 

-



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 3 Material Code 01 c.e· . 

Portland cement Concr•t• 
Nor-ma\ -We~ht 
6-rave.\ Aregate 
s~r,1?~ 4'2Jn E'\A'..11\ Oo\~mrtic.. 

Property Code 1310 

(o 

/0 

14-

/B ~ 

22. 

Average Compressive 
Strength 

Property Code /000 

C:reV\~f'Q \ Opdate Package Humber 0 

Tu:£ot::Y»4 +\ Q 0 Revision control code 0.0 
Quality Level_ 

Baseline Information 

28-Day Compressive Strength Values 

MPa psi 

u,4'30 

. 5310 

5"<o so --
5070 --
Col70 --- --

. --

Property 
Code 

3022 



STRUCTURAL MATERIALS HANDBOOK 
Material Code 01 c.S· . Property Code /000 

Volume 3 • Material Data Sheet 
Page 3 

Opdat• Pacta9• Humber O 
Revision control COde 0.0 

Quality Level_ 

Property Code 1310 Baseline Information 

~-,~ ~o, 
28-Day Compressive Strength Values Property 

Code 
MPa psi 

7 4-ZSO 

11 35qo --
I$ :3 "140 -- --
I 'J I 3~e,o --
Z:~ . 4400 

-- -
Average Compressive . 3022 --Strength 

All specimens were W\QI~+ ~!J~ ±gt Z:~ &¥~ . Earcb llal" ~~d 
aYlft\fe. f' . .,. -~ .. ~:s, ~M a"Pfflt.,ao ~.-..... --. •• --·,'I,,_ ~~- ~~, ~- I•• - I -- ·-- - .. JI -........ ,_-.. , .. -. __. . ~ . 

-



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Page 3 Material Code 01 C.8" . 

Portland cement Concrete 
Normo\ -we;rt 
C:rnive.\ A regate 
s~r,e~ 4~,ft E'\,.."all\ Oo\ ~mn-ic_ 

-

Property Code 1310 

M·,x ~o. 

s 

12. 

t <o 

20 

24 

Average Compressive 
Strength 

I 

Property Code /000 

&erl-ece\ Update Package Humber O 

Arn%2:Crtu&±i o 0 aev1a1on control COde o.o 
Quality Level_ 

Baseline Information 

28-Day Compressive Strength Values 

MPa psi 

(o"4C 

to-4-2.0 

7-;oo 

Property 
Code 

3022 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C.13 ---------Portland Cea.nt Concrete 
Nof"'mQ.\- Wai~kt · 
("tCPYe-l Agg agate 
Ser;;e:, ~ • Oolo 
Ml x kJo~, s-, "', 1, ( t» 
C.tM.et\t Na. \ C\4se. 

Property Code 2000 

Constituent Material 

Portland Cement 

Property Code 2.000 

C,pn4;,1:rtu~rrt: MtA-tet"~\ 
o,:f\d t'\a>ti'-

Page 4 

Opdate Package Number 0 
Revia1on Control COde 0.0 

Quality Level_ 

Constituent Material Intomation 

Material Description Property Property 
or Property Value Code 

ASTM C 150, Type.I£, 2.00, 

c.~s I. '7o 49),1 -
Ca.SL 'lo 23,5 -
C~ A1. r/o I l, B -
C!\J+~ % I l • \ -

Fi~e.rtes? S\a'1ne,. 402. 2\03 

A .. 1r- P~rmfSloi ln-~ -
•-est,. ~ -z.. I":, -

6~~d~~ ~d~C - 210\ 
Turbi i m r . 
M -z. / "'! -z. "' -

Fitt~~~. ~t2 0z~14j Cf S,4- ''2.l'Z.S 
· No, "32.S Sie~ 

(ASiM. C. 430} 

-



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C.S ----------
Port an cement Concrete 
NoOW'a.\- We.~trt 
c~ray~I Aggegate 
$er)g:, 4-3 • Oolo \t\c. 
MI j( tJ O ~ • Cf I I o, 1\ 1 1. I 2... 
~eMe1'.t No. \C\4f.o l 

Property Code 2000 

Constituent Material 

Portland Cement 

Property Code 2.000 

CaMt·rt:u~rrt: M°'-te t'ia \ 
<>, "cl P \a>fic_ 

Page 4 

Opdate Package Humber 0 
Rev1a1on control COde o.o 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or Property Value Code 

ASTM C 150, Type.TS, '2.00\ 

C. 3 S/7o 4\,0 -
C3. Si 'lo 2'2>,~ --
C. 3 A I '10 l l, lo -
C4A-F, % '1,2 -

Fi~e.ie.s~ B\Q'1n,.. 4-52,$' 2\03 

ff,r-- P;ermeq\:,i ln-y -
•-es+, ~ '2. I", --

6t1en~. k/~,iec - 2\0\ 
WMH IW\ '; 

M-i. I ¼ "I, -
Fin~nei~. ~ 9a~it:, 9 'c,'2- ·-z.12.e, 

· No. '32.S Sleft: h-
(ASiM- C.430) 



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 
Material Code 01 C.13 .......;;;.;::;;...... __ 
Portland cement Concrete 
NortV\Q.1- W"-~fn: . 
6:cay~l Ag egat• 
~,~ ~"- ~ta·,~ OoloftMk. 

-
~i X "10$, 1'3, \41 I~ t 1'4:, 
Ce"Me't\"t ~o. \q4-b4 

Property Code 2000 

Constituent Material 

Portland Cement 

,,,.. 

Property Code 2.000 · Page 4 

CeMit'rtu~,« Mo.~ t'lc:l \ Opdate Package Humber 0 
p,(\d C'\tutic., Revia1on Control COde 0.0 

Quality Level_ &J\C.-~ Proee'"t\~ 

Constituent Material Information 

Material Description Property Property 
or ~roperty Value Code 

ASTM C 150, Type.~ "2.00\ 

C.3 $ l '7o 37,'o -
Ca. S l '7o 3 \,$ -
C.i3 Al ~o 12,S -
C~A-~ % 'a,~ -

Fh,e.11.e.s? S \ a"10e, 3(p'2,$i 2103 

A·,r- P:ermewalai li"'-y -
•-est,. ~-z. I", -

Fi,ie~ k/~,rec - 210\ 
T\Jrbi im t; 
m-i./'4!1. -

F=ine~~~ f,a~i4.3 ~2,40 ·-z.,ze, 
· No, '32.S Sie~ 

(f\Si-M C.430) 

/30 

. ,,. .. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 • Material Data Sheet 

Material Code 01 C.l3 ~::;...... __ 

M·,x Nos. 17, 19, \~, 1- '2..0 
C.eMe'r\i tJ o , IC\ 4b, 

Property Code 2000 

Constituent Material 

Portland Cement 

Property Code 2.000 

Csmc,+·rtµ~rrt: MtA-tet'\a.\ 
p,f\d P\AAtic-

Page 4 

Opdate Package Humber O 
Revision Control Code 0.0 

Quality Level_ 

Constituent Material Information 

Material Description Property Property 
or Property Value Code 

ASTM C 150, Type.TS '2.00\ 

C.3 S 
1
/70 3:t,7 -

Cz. S l 'lo ~1.5 --
C~ A1. ~o q, I -
C4 A-F, ?o e,~ -

Fi ~e..i es? S \a .. , ne, 393,~ 2\03 

A·,r- P~rmeglai li-\-y -
•-est, ~ -z. I", -

S~en~ W~deC - 2.10\ 
Turbi im r 
M'Z-/ '4!... ~ -

Firtenei~~q 8asi~ 97,1 ·2,2e, 
· No, 3ZS Sie\le: 

(A-SiM C. 430) 

/3/ 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01 C.S ....,.;;;;;,;; ____ _ 

Mi-,. Nos,, 2\, -z.-z, ,'3, t z.4 
C.er'V\et\t No. l q4-7 o 

Property Code 2000 

Constituent Material 

Portland Cement 

Property Code 2.000 · Page 4 

Opdat• Packa9• Humber O 
Revision control Code 0.0 

Quality Level_ 

Constituent Material Intoi:mation 

Material Description Property Property 
or Property Value Code 

ASTM C 150, Type-~ ~\ 

c.~s I. '7o 5~11 -
Ca.$ L 'lo -Z.~,fo -
C.;1 A" °lo /0,0 -
C4 fl.F, % 7,7 -

F;~~,ies? B\a',nc, 44-1 2\03 

lr1~- P~r-mm~i In-¥ -
•-es+, W\ -z. I", -

s~en~ kl~deC - 2\0\ 
T\Jrbi im t; 
M 'Z- / ½ 4L -

Fin~=~ ~q Sas14.s ~ {o,t; ·42.,ze, 
· No. '3ZS Sieft: 

(AS'TM. C. +30) 

C. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol __ C. ... ,Br.--__ 
Port an Cement Concrete 
NoO!\A}-We~k-r 
'2;CQ\19:\ggragate 
Ser\ec. • m·,.;.".c_ 

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-cement Ratio 
(by weight) 

Slump 
Av~ Co~er&, t:r/o 

' 

. 

Property Code 2000 

Cot\~i+uertt' Mctter-iol 
Q>f\d P \QS·hc. 

Page 6 

Opdate Package Hud>er 0 
Revision Control COde 0.0 

Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 _ kg/m 
3 

'83q lb/yd 2601 

o. o. '3S 2603 -
an 2,~ in. 2631 -- ,, :z. ~ 

. 

Reference Documentation 

Sharon L Wood, "Evaluation of the Long-Tenn Plopertles of Concrete,• Research and Development 
Bulletin RD 102, Portland Cement Asaociallon, Skokie, 1991. 

Deaer, Paul. and llbemer, Albin w., •LaboratarJ Smdltl of BleDdMl c... ... Panlaad 
Blut-Pumace Slal Cemensa. • Jollffllll o/ 111, PCA Ra1tnla ,_, Dn,1o,_,., Lobo,..,,_, Vol. 9, 
No. 3, Portland Omlem Allodatlaa, ...,_ 1967, pp. 2-22. (Nprllacl u Jl.a,on;Js Dqt,n,na, 
Bulltdn RXllB, PanlaDd Cemat Allocla1lan. 1967). 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01..,;:;;C_.B __ _ 

Port an Cement Concrete 
NoJ:MA)-We~k;-
Czco\/g.lgqregate 
":::>er,ec. • ·,-t·,c.. 

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
/:(, ,-- Co~n+. O'/ t1 ,. 

. 

Property Code 2.00o 

Co t\~i +µ eg Mt.rter-ial 
o,,i,ti P\~~,c. 

Page 6 

Update Package Humber 0 
Revision control COde o.o 

Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 _ kg/m 476 lb/yl 2601 

o. o.~ 2603 -
an z.e in. 2631 -- \,2.. ~ 

. 

Reference Documentation 

Sharon L Wood, •Evaluation of the Long-Tenn Pn:,pertles of Concrete,■ Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

ICJlepr, Paul. and llberner, Alban W., •LaboratarJ SIUdlll of llllldld Cnwlm--Pardand 
Blul-Fumaca Sia& C':ememl, • Jo"""" of tl&t PCA RallltCla 1111111 Dn,lo,,,.,,., Luo,..,,_, Vol. 9, 
No. 3, Pordand rAm811t Alloda1lon, ....,_ 1967, pp. 2-22. (nprln&ecl u Rawda ,,.,,,,,._,., 
Bull,lln RJQll, Pordand Cem1m Allodallon. 1967). 

-



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 01..,;;;;;C .. B..._ __ 
Port an cement concrete 
Noc:roA}-We ~ht" 
{zrg\/g.\g9regate 
~er,e · ·,-t'ic... 

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
A,r Corcterrt-, t:r/o 

' 

. 

Property Code 2.0oo 

C.o nSrti +v e1t Mater-iol 
Qd\d, P \Q.~-r, c. 

Page 6 

Opdate Package Number O 
Revision Control COd• 0.0 

Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 _ kg/m 3 
394 lb/yd 2601 

o. O.lo2. 2603 -
DID Z,S in. 2631 -- -- ~ l,2 

. 

Reference Documentation 

Sharon L Wood, "Evaluation of the Long-Tenn Properties of Concrete,■ Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

ICllepr, Paul, wl llbermr, A1bart W., •LaboratorJ Smdlel of BllndMI C... ,.,_Panland 
Blut-Pumace S1q 0nnema. • JOllffllll of tu PCA Ru1arcla w Dn1lop,,..., Lobonllorla, Vol. 9, 
No. 3, Ponland Cement Alloc:lldoD, September 1967, pp. 2-22. (1wpdwd u Ra,o,da Dqo,aM,u 
Blllkdn RX21', Ponland C.... Allocladan, 1967). 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol __ C ... B ..... ·_· __ 
Port an Cement Concrete 
NorMA\ .. We ~kt" 
6-ccute.Jggregate 
?er,ec. · ·,;.".c.. 

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
A,r Co~rt+ r.r;,, 

. 

. 

Property Code 2.00o 

Con~i :b,1 e,st Mctter-iol 
o,,Nl, p \Q.!>-t\c. 

Page 6 

Opdate Package Humber O 
Revision Control COde 0.0 

Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 _ kg/m 3 
~ lb/yd 2601 

o. 0.41 2603 -
nm 2.t, in. 2631 -- l,7- ~ 

. 

Reference Documentation 

Sharon L Wood, "Evaluation of the Long-Tenn Properties of Concrete,• Research and Development 
Bulletin RD 102, Portland Cement Assoclallon, Skokie, 1991. 

Deaer, Paul. and llbermr, Aa.n w., •LaboratalJ Smdlll of llladed Cemeau PardaDd 
Blast-Furnace S1a1 eemena. • Jounrol of tu PCA Ru,tllda 111111 an,,.,,._, Lobo,..,,_, Vol. 9, 
No. 3, Poflland Cemw Allocladoa, ..,.._. 1967, pp. 2-22. (aapabad u lla,on;lt Dqt,n,nal 
Bll&tln RXlll, PanlaDd Cemat Alloclldall, 1967). 

.. 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code 0l __ C_.B.__ __ 

Port an Cement concrete 
NocMAl-We ~k;-
6::cav&\99regate 
Ser,ec. · ·,-\-\c.. 

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
A"\r Cortter&. 

' 
tr/o 

. 

Property Code 2000 

Cot'\.~i +y eitt Material 
0,Ni p \Q.~·hc. 

Coocre+e Proeef"ties 

Page 6 

Update Package Hud)er O 
Revision control Code 0.0 

Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 
_ kg/m 

3 7fJ \ lb/yd 2601 

o. o. °:)(o 2603 -
an 2,4- in. 2631 -- I, '2. ~ 

. 

Reference Documentation 

Sharon L Wood, "Evaluation of the Long-Tann Properties of Concrete,■ Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

Deaer, Paul. and llbemer, Alben w.. •LaboratarJ Sludlel of llaDdecl c.mn.,_Panland 
B1ut-Pumace Slq am.ma.• Jollffllll of tu PCA Ra1ord& ollll Dn1lop11t1111 LobortllOrla, Vol. 9, 
No. 3, Portland Cemem Allocladon, Sepcember 19'7, pp. 2-22. (napamtlid u Rl6torda ,,.,.,,,..., 
B..U.lln RX211, Panland Cemem AllodadaD. 1967). 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol~C~B~·-· __ 
Port an Cement Concrete 
Norfl\4)-We ~kt" 
G:co\fe,\ggregate 
Ser\ec. · wt·,+,c.. 

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
A:v- Cor&E'rrt" O"/o , 

. 

Property Code 2.0oo 

C.on.~i+oe,« Mdtet'iol 
g,Ni P \ashc. 

Page 6 

Update Package Humber 0 
Revision Control COd• 0.0 

Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 3 
_ kg/m 477 lb/yd 2601 

o. o.~ 2603 -
DIil 'l:il in. 2631 -- 1,6: ~ 

. 

Reference Documentation 

Sharon L Wood, "Evaluation of the Long-Tenn Properties of Concrete,■ Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

Deaer, Paul, and llbemlr, Alben w., •LaboratarJ Smdlll of B1tDdecl c.m.11-Panland 
Blast-Furnace S1a1 Cemena. • Jo""'°' of tu PCA Ra1Gtda tlllJI Dn1lop,,..,., Lobortlltltlu, Val. 9, 
No. 3, Ponland Cemem Alloctadaa. SeplemN1' 1961, pp. 2-22. (reprtwcl u Rawclt Dqt,nrn,nl 
Bullldn RX21 B, Ponland Cemem AllodadaD. 1967). 



STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material Data Sheet 
Material Code Ol~C~,B.._ __ 
Port an cement concrete 
Nocm,o.)-We ~k;-
6:ro\f,lggregate 
~er\ec. · ·,-t-',c.. 

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
A,r Cott1-en+- O"Jo 

. 

Property Code 2000 

eon.~i+ye¢ Mater-iol 
Q.Ni P\os\-\c. 

Page 6 

Update Package &umber O 
Rav1aion control COde 0.0 

Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 _ kg/m 3 3~0 lb/yd 2601 

o. o.Je:Z- 2603 -
an 2.7 in. 2631 - ,. '3 ~ 

. 

Reference Documentation 

Sharon L Wood, •evaluation of the Long-Tenn Properties of Concrete,• Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

ICUepr, Paul. and llbemer, Albeft w., •Labaralaly Sludlll of lltAded C.mea.,_Panland 
llut-Pumace Slq Onenta. • Jounu,I of dal PCA Rulllld& 111111 Dn1top,u,II Labo,..,,_, Vol. 9, 
No. 3, Ponland Cement AllodadaD, Sepcember 19'7, pp. 2-22. (repalmad u Ra,on;la,,.,,.,,,..,., 
Bullltln RXlll, PardaDd Cement Alloc:lldoD, 1967). 

/3'/ 



' 
STRUCTURAL MATERIALS HANDBOOK Volume 3 - Material pata Sheet 
Material Code Ol __ C_.B __ _ 

Port an Cement concrete 
Noe!!'Al ·we~ k;-
&co\fS-lggregata 
'::ler\ec. • ·11··,'-

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
A·, r Corcter&. ., OJo 

. 

Property Code 2000 

c~n~i:t,,,e!St Mater--iol 
0.,M, p \Q.~~,c. 
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Update Package Nuaber 0 
Revision control code 0.0 

Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 _ kg/m 5't4-1btyi 2601 

o. - o.41 2603 

DI\ 2,-, in. 2631 -- I,!- ~ 

. 

Reference Documentation 

Sharon L Wood, "Evaluation of the Long-Tenn Properties of Concrete,■ Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

ICllepr, Paul, and llberner, Albea w., •LaboratarJ Studl• of Bladad Cemenn PardaDd 
Blul-Pumac:e Slq Cemerm. • Jo,,,,,,., of ll&t PCA Ra1arda tllltl Dn1lopllftl LabortllOrla, Vol. 9, 
No. 3, Ponland Cement Allodadan. Septeml,er 1967, pp. 2-22. (npdmed u Raea,c#a,,.,,,,,.,,., 
B,,U,tbt RJC211, Ponlaad Cemal AllodadaD. 1967). 
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Material Code Ol_C_,B __ _ 
Port an Cement Concrete 
No,:mo.\-We~k;-
{zrp\Jg.\g9re9ate 
Ser,ec. · wfrt.°,c.. 

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
A'\r- Co~n+1 O'J,, 

' 

-

Property Code 2.000 

c~n~in,e,tt' M«ter-ial 
°'Ni p \~-t,c.. 
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Update Package Humber 0 
Revision Control COde 0.0 

Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 _ kg/m 74'51b/yi 2601 

o. o.3b 2603 -
mm 3,0 in. 2631 -- I, 2. ~ 

. 

Reference Documentation 

Sharon L Wood, "Evaluation of the Long-Tenn Properties of Concrete,• Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

Kllepr, Paul. and llbemer, Alben W., •Laborat.arJ S1Udlll of llandad C.. .,_Panland 
Blut-Purnace Slq Omwma. • Jount/11 of lhl PCA Ru1orda 111111 Dn,,.,,._ Labo10IOrlu, Vol. 9, 
No. 3, Portland Cemem Alloclatkm, Sepcember 1967, pp. 2-22. (1wpabad u lta,orda Dqonm,nl 
Bua.lbt RXlll, Pordand Cemem Allocla1:lm, 1967). 
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Port an Cement concrete 
Nortrut}-We ~k;-
'6Cl:2:\fS:l g9regate 
<::>er\ec. • \;:,c_ 

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
At, r CorcterM-

1 O"/o 
' 

. 

Property Code 2000 

CoM,Fr +v e,& Mater-iol 
0,Ni p \Q.!>"tiC. 
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Opdate Package Humber 0 
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Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 _ kg/m 3 477 lb/yd 2601 

o. o.~ 2603 -
nm 2.,Q, in. 2631 -- I·~ ~ 

. 

Reference Documentation 

Sharon L Wood, "Evaluation of the Long-Tenn Properties of Concrete.■ Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

ICllepr, Paul. and llbemlr, Alben W., •LaboratmJ Smdlll of ._... ea-1...-,..._ 
Blul-Pumace Sia& 0mHtma. • Jounu,I of 11&1 PCA R111arch ""4 Dn1lopfflffll Lllbonllorla, Val. 9, 
No. 3, Portland Cement Allocla1km. SeptemNr 1967, pp. 2-22. (rtpdwd u 1to,an:11 Dqonm,tll 
B.U.tln RXl1', Pon1w1 C8IDIIII Allodadon. 1967). 
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Port an Cement Concrete 
Nocmo.\-We ~k;-
6:co\fs\c;gregate 
~er,ec. · wfr\.',c.. 

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
Av~ CorrtE'n+, , O'Jo 

. 

Property Code 2.00o 

c~)r\~i+yerrr Mater-iol 
Qi.t'4, P \Q.~1-,c. 
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Opdat• Package Humber O 
Revision Control Cod• 0.0 

Quality Level_ 

Plastic Concrete Properties 
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Value Code 
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_ kg/m 
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374-lb/yd 2601 
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mm 2,S in. 2631 - ,,3 ~ 

. 

Reference Documentation 

Sharon L Wood, "Evaluation of the Long-Tann Plopartlas of Concrete,• Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

ICllepr, Paul, and llbemlr, Alben W., •LabaratarJ Smdlll of B18ndtcl C.mea.,_Panl&Dd 
Blall-Furnac:e SJaa CemeDII. • JoUl'IIIII of llat PCA Ru,Olda IINI Dn1lopfflflll ""'°""°"•• Vol. 9, 
No. 3, Portland Cement Allodad.GII. September 1967, pp. 2-22. (repabad u Rultlrda Depo,,,Mn, 
B,,U,1ln JVC21B, PonlaDd Cement Allodadan. 1967). 
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Port an Cement Concrete 
Nor:tnA) • We i,g k;- . 
{zCQ\lg.l Xggregate 
~er-\e • ·,;."ic.. 

Property Code 2600 

Plastic Concrete 
Property 

Cement.Content 

Water-Cement Ratio 
(by weight) 

Slump 
Ai.r Co~en+. OJa 

. 

Property Code 2.00o 

Co"-~F, +oewrr Matef'iol 
o,,Nl, p \Q.!>·hc. 
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Update Package HWli:>er O 
Revision Control COde 0.0 

Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 
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o. o.-+t 2603 -
nm 2,~ in. 2631 -- 1,2.. ~ 

. 

Reference Documentation 

Sharon L Wood, "Evaluation of the Long-Term Pmpertles of Concrete,• Research and Development 
BuUetln RD 102, Portland Cement Association, Skokie, 1991. 

ICllepr, Paul. and llberner, Alben w., •t.aboratarJ Smdla of Bladed C.-vsa-Panland 
Blut-Pumace Slq Cementa,. Jollffllll of,,., PCA Ru,lllda """ an,,.,,.., LoboNIOrla, Val. ,. 
No. 3, Ponland Cement Allodadan. Sepcember 1967, pp. 2-22. (1epalmlcl • Ru,tftlt Dqonmffll 
B..U.lln RJall, Pordand C.... Allocladan. 1967). 
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Port an Cement Concrete 
Normo.\-We ioki'" 
6:ro\/sl Xggregate 
?er\ec. · ·,·\-','-

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
A,r- Co~ert+

1 t:r/o 
' 

-

Property Code 2000 

Cot\~-, +ye.« Mcrter-iol 
g.(\rl, P\oshc. 
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Quality Level_ 

Plastic Concrete Properties 
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3 
_ kg/m 

3 7fo'1 lb/yd 2601 

o. o.3b 2603 -
nm Z., lo in. 2631 -- l·3 ~ 

. 

Reference Documentation 

Sharon L Wood, •evaluation of the Long-Tenn Ploperties of Concrete.■ Research and Development 
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No. 3, Portland C.... Allodadall, .....,.,. 1967, pp. 2-22. (aepabatad u RulOlda Dqan,Mnl 
BuU,"11 RXlll, Ponland C.... AllodadGD. 1967). 
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Material Code Ol~C~B __ _ 
Port and Cement Concrete 
Norma.\-We~k;-
t.z:co\fe..\ggregate 
~er,e · ·,+,c.. 

Property Code 2600 

Plastic Concrete 
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Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
A;,,... Corrtert+, OJo 

" 

. 

Property Code 2000 

Cof\~i :h, e,¢ Mater-iol 
g.rui p \Q.~-\",c. 
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Opdate Package Number O 
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Quality Level_ 

Plastic Concrete Properties 
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nm -z.e in. 2631 -- 1·2 ~ 
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Port an Cement concrete 
NoctAAl-We ~k;-
6:nav9-I 99re9ate 
?er\e · ·1+'ic.. 

Property Code 2600 

Plastic Concrete 
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Cement Content 

Water-Cement Ratio 
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Slump 
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-

Property Code 2000 
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Quality Level_ 
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Value Code 
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3 
BIDS lb/yd 2601 

o. o. fo'2.. 2603 -
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. 

Reference Documentation 

Sharon L Wood, "Evaluation of the Long-Tenn Properties of Concrete.■ Research and Development 
Bulletln RD 102, Portland Cement Association, Skokie, 1991. 

ICllepr, Paul. and llbermr, Alben W., •LaboratarJ Smdla of Blended Cemen.,_Panland 
Blut-Pumace S1a1 Cemems. • Jollffllll of,,.. PCA Ru,lltd& tlllll an,1o,,,..,., LllbortllOrla, Val. 9, 
No. 3, Portland Cement Allodadon. ~ 1967, pp. 2-22. (11plmad • Ru1orda o.,.,,,na, 
Bua.tin RXlll, PanlaDd Cemem Allodadon. 1967). 
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{z;o,yg.lggregate 
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Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
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Slump 
A,, Co~er&. O'Jo , 

. 

Property Code 2000 

Cof\!:r\-i:b,Je,st Mtrter-iol 
0,Nl P\oshc. 
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Update Package Humber 0 
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Quality Level_ 

Plastic Concrete Properties 
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Value Code 

3 _ kg/m 3 578 lb/yd 2601 

o. o. 41 2603 -
lllll 2.~ in. 2631 -- 1,4 ~ 
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Reference Documentation 

Sharon L Wood, "Evaluation of the Long-Term Properties of Concrete,• Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

Deaer, Paul, and llberner, Alben w., •LabomarJ Sludlea of Bladtd c. .. a..,_Ponlaad 
Blut-Pumace S1a1 Cemema, • Journal of tu PCA R111ard& """ Dn,lop1ftfftl Lobowrla, Vol. 9, 
No. 3, Portland Cemem Allodadaa. September 19'7, pp. 2-22. (nprlmecl u R•••lllda z,.,.,,,,._, 
B61111 RXll8, Ponland C8IDIDI Alloctadon, 1967). 
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NorMA)•We~k;-
{z-o,yg.lggregate 
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Property Code 2600 
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Property 

Cement Content 

Water-Cement Ratio 
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Slump 
A, r Cort+er&. 

1 
O"/o 

. 

Property Code 2000 

Co ri.~i :hJ et« M«terfol 
0,Nl, p \C\~-t(c. 
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Opdate Package Humber 0 
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Quality Level_ 

Plastic Concrete Properties 
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Value Code 

3 _ kg/m 3 772 lb/yd 2601 

o. o.~ 2603 -
mm Z, lo in. 2631 -- ,. 3 ~ 
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Reference Documentation 

Sharon L Wood, "Evaluation of the Long-Tenn Properties of Concrete,■ Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

Deaer, Paul, and llbemer, Alben w.. •LaboratarJ Studlll af lllndecl C.W,•1-Ponland 
Blul-Pumace S1q 0mHmta. • Jounllll of tu PCA Ro1ard& 111111 Dn11oprunt Lobo,.,.,,_, Vol. 9, 
No. 3, Pordand Cement~ Sepcember 1967, pp. 2-22. (Npibad u Ra,a,da Dqonm,111 
Bullldl& RX2ll, Ponland Cement Allodldon. 1967). 
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Port an Cement Concrete 
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«:>er\ec. • ·rf,c_ 

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
A,r- Corrtt't{i-

1 OJ& 
' 

. 

Property Code 2.000 

Con~i +u e?St Mater-iol 
o,,Ni P\ct~-t,c. 
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Quality Level_ 
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3 _ kg/m 47/ lb/yi 2601 

o. 0.4~ 2603 -
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•~ 2 ~ 
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Reference Documentation 

Sharon L Wood, •evaluation of the Long-Tenn Properties of Concrete,• Research and Development 
Bulletin RD 102, Portland Cement Associallon, Skokie, 1991. 

ICllepr, Paul, and llbernlr, Albea W., •LaboratarJ Smdltl of Blamcl C.me--Ponland 
Blut-Fumace S1a1 C'-ememl, • Journal of tu PCA Ru1tlrdl ond Dn1lo111ftllll LobortUOna, Vol. 9, 
No. 3, Portland Cemem Allocladan, ....... 19'7, pp. 2-22. (npdmad u Ru,arda Dqt,nmod 
B..U.dn RXllB, Ponland Cement Allodallaa, 1967). 
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Port an Cement Concrete 
Nof!!\4)-We ~ k;-
Czro\fel ggregate 
~er\e • ·.;.·,c._ 

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
Ai.r- Corrt-errr-. ~o ,. 

. 

Property Code 2.00o 

Cor'l~i:f:\Je.rr Mat-er-iol 
g.Nl p \~·he. 
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Update Package Humber 0 
Revision control Code o.o 

Quality Level_ 

Plastic Concrete Properties 
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_ kg/m 3/o7 lb/yi 2601 
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Reference Documentation 

Sharon L Wood, •Evaluation of the Long-Tenn Properties of Concrete: Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

IClieaer, Paul. and llbemtr, Alben w.. ·Labarat.ary SlUdlel of IJandtcl c.ma ... Panland 
Blut-Fumace Slq 0nema. • Jo"""" of lu PCA Ru,an:la o1UI Dn,1o,,,._, Lllbonuorlu, Vol. 9, 
No. 3, Portland Cement AllodatlGD. Septatber 1967, pp. 2-22. (nprlmad u Rawcll Dqt,nmffll 
BuD,dn RX211, Panland Cement AllocladoD, 1967). 
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Port an Cement Concrete 
NoQ!\4\-We~n;-
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?er,e · "i+·,c... 

Property Code 2600 

Plastic Concrete 
Property 

Cement Content 

Water-Cement Ratio 
(by weight) 

Slump 
Al., Co~e~ CIJ& 

. 

Property Code 2000 

Cot\~i :hi e.rr Mater-iol 
g.rui P\~-r,c. 
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Update Package &WIiber O 
Revision control COd• o.o 

Quality Level_ 

Plastic Concrete Properties 

Property Property 
Value Code 

3 3 
kg/m '5'79lb/yd 2601 -

o. o.+\ 2603 -
m 2,7 in. 2631 - 772: ~ 

. 

Reference Documentation 

Sharon L Wood, "Evaluation of the Long-Tenn Properties of Concrete,■ Research and Development 
Bulletin RD 102, Portland Cement Association, Skokie, 1991. 

lCllepr, Paul. and llbemer, AJblft w., •LaboraaJ Studl9I at IIAdecl C.men11-ltonland 
Blul-Pumaca Slq Cememl, • Jollffllll of w PCA Ru,arcla and Dn1lo1N111 LllbortllOrla, Vol. 9, 
No. 3, Ponland Cement Allocla1iaD. ....., 1967, PP• 2-22. (Hp.bad U Rattll'tla Dqonmn, 
B..U.lbl RJall, Ponlwl Cement Aaodldon, 1967). 
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